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Spare parts for 


compressors and engines 


interchangeable 
throughout the series 


Atlas Copco now introduces a range of VT compres- 
sors, all incorporating the major changes in design 
and production that made the VT4 so successful. The 
VT series comprises four compressors with capacities 
from 115 to 315 cfm. These new machines have taken 


power weight ratios into a new dimension, being 


lighter and more compact than any other type of 


compressor, piston or rotary, in their class. 


@ All machines are TURBO-COOLED—100°% air- 
cooling—no risk of freezing or overheating and 
they work with equal efficiency anywhere in the 
world. 

@ The VT machines are the result of major changes 
in design and production methods. They are the 
only compressors with the crankcase, bellhousing 
and cylinder ducting in one piece welded design. 


@ Basic simplicity eliminates maintenance problems 
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the world’s lightest and smallest 
series of portable compressors— 
piston or rotary! 
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local mechanics anywhere can service these units ; 
the canopy is completely stripped in minutes; loos- 
en three bolts and the complete engine-compressor 
unit lifts out; unscrew one nut and all four valves 
in the low pressure cylinder can be removed 
@ The FUELMISER automatic speed adjuster means 
smooth running and fuel saving of up to 25 
@ Manhandling on site is a simple operation due to 
the low weight and pivoting nose wheel 
Torsion bar suspension and built-in lifting eye 
simplify transport problems. 
@ Powered by rugged Deutz 4-stroke air-cooled 
diesel engines, backed by a world-wide service 
organisation. 
@ Both compressors and engines use the same type 
of lubricant. 
@ Fully automatic drain cocks simplify daily 


operation 


Atlas Copco +. PUTS COMPRESSED AIR TO WORK FOR THE WORLD 
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and production that made the VT4 so successful. The 
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en three bolts and the complete engine-compressor 
unit lifts out; unscrew one nut and all four valves 
in the low pressure cylinder can be removed. 
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local mechanics anywhere can service these units; 
the canopy is completely stripped in minutes: loos- 
en three bolts and the complete engine-compressor 
unit lifts out; unscrew one nut and all four valves 
in the low pressure cylinder can be removed. 
@ The FUFLMISER automatic speed adjuster means 
smooth running and fuel saving of up to 25". 
@ Manhandling on site is a simple operation due to 
the low weight and pivoting nose wheel. 
Torsion bar suspension and built-in lifting eye 
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@ Both compressors and engines use the same type 
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Northampton 
relies on Bailey's valves 














At the Northampton Power Station, Bailey | 
valves control the water supply for the cooling i. 
system. Backed by more than a century's 
experience the company provides a standard 

range of high quality valves from 2 to 54 inch 

bore for pressures up to 150 p.s.1., for the control 

of oil, water, steam or gas. Advice is gladly 

given on all kinds of applications and a 





special Contracts Department is maintained to 


deal with valve schedules on large contracts 


anywhere in the world. 





THE INSTALLATIONS 
BAILEY’S VALVES 


A FEW OF 
USING 
Selkirk (Manitoba) Power Station 


Barbados Power Station 
Barri Sudan 


Malacca Power Station 
Basra Power Station 
Baghdad Refinery 
Mond Nickel Refinery Colenso Power Station 
Penang Power Station Kuwait Refinery 

Roxburgh Power Station 


THE C.E.G.B. POWER STATIONS 
4.E.A. STATIONS INCLUDING 


MOST Ot 
AND 


Nottingham 
Staythorpe 
Stella North 
Stella South 
Willin 


Hams Hall 
High Marnham 
Littlebrook 
Marchwood 
Northampton 


Battersea 
Bold 
Bradwell 
Calder Hall 


Chapelcross ton 


BUM 








* 
$s VALVES We 
ae Ww; ee BAILEY & CO. 27D HEAD OFFICE & WORKS: PATRICROFT, MANCHESTER 
TELEPHONE: Eccles 3487-8-9 Grams: Beacon, Telex, Eccles. LONDON OFFICE: Seiinas Lane, Dagenham, Essex. DOMinion 2277-8-9 
SLUICE VALVES + PRESSURE REGULATORS - TEST PUMPS - TURNSTILES 
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from the 


de Havilland 


AIRCRAFT COMPANY LIMITED 


for 


























VENTILATION 


Among the 12,000 major Industrial 
Organisations using Colt equipment are: 


Time and again, industrialists large and 
small place repeat orders with Colt. And 
for three good reasons. Colt ventilation 
systems depend in the main on internal 
convection currents—not external forces— 
and are therefore little affected by the 
vagaries of the wind. Colt offer an un- 
paralleled range of ventilators. And most 
important, every Colt recommendation is 
based on a thorough analysis of the building, 
plant and process either from a site survey 
or drawings. Such thoroughness influences 
firms such as the de Havilland Aircraft Co. 
Ltd. It will impress you, too. Send for a free 
manual to Dept. S33 1A 


( \ COLT Skt PRATILATORS AT 


LY DE HAVILLAND AIRCRAPT CO. LTD, HATFIELD 





36 contracts 


7 contracts: 


25 contracts 


11 contracts 


14 contracts: 
29 contracts : 
20 contracts : 
15 contracts : 
15 contracts : 
20 contracts : 
16 contracts : 
15 contracts : 
14 contracts : 


19 contracts : 


: Pilkinaton Bros. Ltd 


Richard Thomas & Baldwins Ltd. 
British Oxygen Co. Ltd 

Ferranti Ltd. 

National Coal Board 

Ruston & Hornsby Ltd. 

Dorman Long & Co. Ltd. 

Hoover Ltd 

Courtaulds Ltd. 

General Motors Ltd. 

Cow & Gate Ltd. 

Bristol Aircraft Co. Ltd. 

Philips Electrical Industries Ltd. 


: Thomas Hedley & Co. Ltd. 


COLT VENTILATION LIMITED - SURBITON - SURREY : TELEPHONE: ELMBRIDGE 0161 (10 LINES) 
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FORGED STEEL PIPE FITTINGS 


Screwed A.P.A., 8.S.T.P.T. or P 


socket weld. Materials: Carbon 
steel, chrome molybdenum or 
stainless steel. 


C.W.P. non-shock 
2000 Ibs series 
3000 Ibs series 
6000 Ibs series 











j FORGED STEEL UNIONS 


integral seats or inserted 
stainless steel, chrome 
molybdenum or bronze. 


WALTER SLINGSBY 


& CO. LID 
RAILWAY WORKS, KEIGHLEY 


‘Phone: 3749 “Malieable Keighley.” 





Grams 








THE 


GLASGOW HERALD 


ANNUAL 


TRADE REVIEW 

















on Sale January |4 


Ihe Glasgow Herald Trade Review is the most 
authoritative publication of its kind. It surveys the 
industrial scene in Scotland and comments on current 


trends in industry, commerce and finance. 


Th CXC features on world shipbuilding and 
marine engineering with a special section of shipbuilding 
statistics. Econom s are reviewed in detail by leading 
| ndustrialists and experts on “ The Glasgow Herald” staff. 
| 


(postage home 1 3) 


Price 2 6 
(postage abroad 1 2) 


178 pages. 


From all newsagents and booksellers or from the Publishers, 65 Buchanan 


Street, Glasgow, C.1\. 























W.S. BARRON 
& SON LID. 


GLOUCESTER 


Manufacturers with over 50 Years 
experience — Offer the latest in 
CRUSHING GRINDING 
FEEDING SIEVING 
MACHINERY 


MIXING 









HORIZONTAL MIXER 


THIS MODERN HORIZONTAL MIXER 
GIVES THE MOST ACCURATE PREMIX 
OF SUPPLEMENTS AND FEED 
STUFFS 

AVAILABLE FROM LABORATORY 
SIZES UP TO 3 TONS 
CAPACITY 






THE MOST 
PRACTICAL WAY 
OF ELEVATING BULK 
MATERIAL AND OFFERING 
THE BEST POSSIBLE PRO- 
TECTION AGAINST FIRE 
AND EXPLOSION RISK. 


° 























1 to 50 tons per hour Capacities 


Screw litt 


venw are wv & Pan OFF. 





’ 


ANwo TRace 








‘S » i ahha I ff fin OE es 





Phone: Gloucester 2/055-6-7 
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| FILTERS by PLENTY 


THE FIRST SCIENTIFIC APPROACH 
TO PLANT PROTECTION No leakage. 


BY SIMPLE FILTRATION | ™ No stagnation. 
) TIGHTEN pe 
ew BY KANO ONLY OO 








No tools required. 


Will handle 
the most viscous 


liquids. 

Bodies of cast iron, Made in sizes 
from 4 inch 
to 36 inches 


cast steel, 
stainless steel 
or gun metal. 
Steam jacketed 
bodies available. 
Made in any 
size to do any job. SE ery 


Folder on request. 





EAGLE IRON WORKS, 


NEWBURY, BERKS, ENGLAND 


Telephone : Newbury 2363 (4 lines) 
E.N. Telegrams : Plenty, Newbury 
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Wagon Handling Plant 
at an Alloa Colliery 
N.C.B. Scottish Division 








Incoming trains of empties propelled Traverser Waiting Stop locates front Traverser Charger extends to engage wagon 
toward No. | Traverser by “ Beetles”. wagon for engagement by ‘Charger’. wheel, automatically releasing Waiting Stop. 


STRACHAN & HENSHAW LTD 


ST. PHILIPS - BRISTOL 2 Telegrams: STEELHOIST, BRISTOL Telephone: BRISTOL 78331 
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7—7 STEEL SHELVING 


¢ 72' 34 12" 


ww HIGH WIDE DEEP 















Brand new — Manufactured in our own 
works. 






Shelves adjustable every inch. 


Heavy gauge shelves will carry 400 lbs. each. 






6 shelves per bay — Extra shelves 8/- each. 






Stove enamelled dark green. 






Quantity discounts. 






+t +t +H F 


Also available in white at £5 per bay. 


£3 e is e oO DELIVERED FREE! 


Ready for Erection in England, Scotland & Wales 


ALL OTHER SIZES available at equally 
keen prices. 


GREEN LANE STEELWORKS 
a * LTD. HEYWOOD, LANCASHIRE 


Tel. 69018 (3 lines) 


































q@ THE a 


STEAMBLOC 


PACKAGED BOILER 


Fully Automatic O8 reve 
High Efficiency Boiler Pian 
GUARANTEED 82.5°/o EFFICIENCY 





The Steambloc is designed in a range from 
1,500 to 18,000 lb. steam per hour (from and at 
212°F). Its special three-pass design enables very 
high efficiencies to be obtained under ordinary 
commercial operating conditions. On many installa- 


tions it exceeds 85%. 


Send for Publication No. 1628/3—The Steambloc Packaged Boiler. 


A PRODUCT OF THE 





BABCOCK 

Lower steam requirements are met by the (MAEM AND 
CLARKSON Packaged Vertical Boiler of Thimble aad WILCOX 
Tube Design. Range 250 |b. up to 3000 Ib. steam ORGANIZATION 


per hr. Max. W.P. 120—Clarkson Thimble Tube 
Boilers. Send for Publication No. 702. 


SPENCER - BONECOURT-CLARKSON LTD. 


28 Easton Street, London, W.C.1. Telephone: Terminus 7466 
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An Exhibition in itse/¥.... 


























MACHINERY SHOWROOMS 
AT SHEFFIELD 


Others at: SILVERTOWN (LONDON) * GLASGOW : _— BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE IT! 






ALBION WORKS - SHEFFIELD 


"PHONE 26311 (22 lines). "GRAMS ‘FORWARD SHEFFIELD’ 


THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 


LANCASTER PL. STRAND W.C.2, PHONE TEM 1515 
G.56 
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An Exhibition in itself... 
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MACHINERY SHOWROOMS 
A y SHEFFIELD 


IN FERRY 


VISITORS ARE “ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE IT! 





ALBION WORKS - SHEFFIELD 
"PHONE 26311 (22 lines) GRAMS ‘FORWARD SHEFFIELD’ 
THOS. W. WARD LTD LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, PHONE TEM 1515 


G.56 
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The works division of the com- 
pany specialises in welded fabric- 
ations and all types of pressure 
vessels, toall codes including 
Lloyds Class |, for the chemical, 
gas, petroleum, nuclear energy and 
iron making industries. 

Limitation as to size and weight is 
governed only by transport 
arrangements, but full facilities 
for site erection can be provided. 





Stainless steel absorption tower 131'0' long 
and 15'0° diameter, weighing 93 tons. 





ASHMORE, BENSON, PEASE & COMPANY 
ASSOCIATED witH THE POWER-GAS CORPORATION LIMITED 


STOCKTON-ON-TEES AND LONDON 


Ldwin S¢eraker 


376 AUSTRALIA ‘ CANADA . INDIA 4 FRANCE SOUTH AFRICA 
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piled under cover. Every effort is taken 

for all purposes to ensure orders for timber and joinery 
stocks are executed swiftly from Isling- 
ton, and our depots from Southgate and 
Mitcham. 


Bas aed, 3 
i €3 & % ? on ai ri ae hy Fil 
: = 
4 a We carry a wide variety of Hardwoods, 
Nise 


Any of these Hardwoods can be 


HON DU RAS MAHOGANY machined to specification in our well- 


equipped saw-mills. 


Our list of Hardwoods, and Sane 
price-lists of Softwoods, 

Plywoods, Mouldings and 3 
Building Boards, will gladly AFRORMOSIA ; 
be sent on request. 





WALNUT 








Special Purpose Presses 


The satisfying of each customer’s 
needs has always been our motive 

in supplying hydraulic presses 

by JOHN SHAW. 

We build hydraulic presses of many 
types to the highest standards of 
precision and we incorporate all 

the details needed to satisfy your 
individual production requirements 


JOHN 
SHAW 


1000 ton Self Contained Press Jor dishing, 
bending and straightening on heavy plate 


cm 
wiih hydraulic draw table and special 
control features 


JOHN SHAW & SONS (SALFORD) LTD., SALFORD, LANCASHIRE 
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SILIES 
Distington - Goodman 


BELT CONVEYOR STRUCTURE 


— increases belt life 

— reduces installation costs 
— increases capacity 

— almost eliminates spillage 
— inexpensive 


CONVENTIONAL STRUCTURE The longitudinal members of this 


conveyor structure consist of 3° 





dia. steel ropes in tension. 


ROPE STRUCTURE The connections at the ends 


Greater conveying capacity 
obtainable by increased troughing and install — a conveyor in which 
TYPICAL ANCHORAGES under load 


of each troughing idler shaft are 





hinged. These basic features 





provide a resilient conveyor 


which is easy to stack, transport 


impact damage to the belt as it 
passes over the idlers is greatly 
reduced. The belt is easy to 

train. The bottom belt is in 

full view and there need not be any 


concealed rubbing between belt and structure. 


IISTINGTON 





DISTINGTON ENGINEERING COMPANY LIMITED 


Bc8 
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Quasi-Arc electrodes 
for wear-resistant, cost-saving welding 


Quasi-Arc hard-surfacing electrodes deposit a hard, wear and abrasion-resistant surface 
on to worn parts. They build up components which have all the wear-resisting properties 
of expensive alloys, and save the costs of buying new parts or making parts completely of 
wear-resisting materials. The range of Quasi-Arc hard-surfacing electrodes covers all the 
specialised needs of vehicle tracks, earth-moving equipment, machine tools and many 
other special applications. Manual electrodes are sold under the brand names of 


DUROID : MANGANOID . MANGCROSS 


For full details of hard-surfacing applications and manual welding techniques with these 
electrodes write for Technical Circular T.C.880. 


Quasi-Arc also supply complete automatic welding installations for hard-surfacing. 


Quasi-Arc world leaders in arc welding 


Quasi-Arc Limited, Bilston, Staffordshire 
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It’s alla 
Fabrica 


2800 B.C. and the Great Pyramid of 
Cheops is rising step by step towards 
the blue sky. On the burning sand 
below and up the great ramps strain 
thousands of workers, dragging the 
huge 2}-ton prefabricated blocks of 
masonry ....Later still, manhandling 
the slabs of white limestone casing, 
which keyed and locked in position, 
were to add the finishing touch to this 
colossal monument to the memory of 
one man and the toil and sweat of the 
countless unknown .. . 











Fabrications to us at Craufurd’s, how- 
ever, mean more than just memory— 
it means building for use, building for 
the present and the future, with 
strength and dependability, using good 
materials and fine workmanship. 

Large or small, your fabrication prob- 
lems can be our concern...... 











A 


Continuous process 
vegetable washing 
& grading machine 


Sheetmetal Engine 
& Pump Housing 
for mobile plant 





Stainless Steel Vessels; part of test rig for jet Fuel Filters at the Laboratories of British Filters, Ltd. 


For Fabrications in all shapes and sizes 
consult : 














Telephones : 2585 PBX 














ree SHOCK tact 


= ats 
a 
a 








Jan. 2, 1959 


THE ENGINEER 





Presi 
< 
“at es 
ix? a 
% == 
> Se, & 
ca te 
Rw a> 
¥ Se. 
Px) S@. 
F Se A 
Svan ro 
i Fay 
me Jens 
¥- a 
od = 
m.* * 
4 a. 
=e ae 
oe Se 
a) Lx 
<3 ace 
Sal “> 
ry <4 
Ker - A 
fot =face ee 
ra SNe Sort 
tr 2 ST OEE ig 
Lee 
os 
+ 
ar 





- xe, sen Verte 
SAL POG oe kiga ora oy Pan 





The life of a railway wagon seldom 
runs upon peaceful lines. It is 

pushed around quite a bit; things 

jar upon it and jostle it not a little. 
Subject as it is to so many reverses, its 
frame must be planned and built to 
withstand much. When asked to design 





a pressing or fabrication, for such a purpose, 
our tactics are, before anything else, to 
take factors of stress and shock into 
consideration. Which probably explains 
why, when railway wagons meet suddenly, 


they so rarely lose their self-possession. 


SCIENTIFIC PRESSINGS 
FOR ALL TRANSPORTATION 


INDUSTRIES 
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Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 


engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fue!. 


Consult the Specialist in Waste Heat Recovery 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1. Terminus 7466 




















RESISTANCE STRAIN GAUGES 


By J. YARNELL, B.Sc.. A.lnst.P. 
Price 12s. 6d. (Postage 6¢.) 


This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 
Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 














VALVE 
MOTORISATION 
by ROTORK 


Rotork electric actuators can be operated 
by push button, or automatically from 
any distance. 

The ‘Junior ’’ model illustrated (type 
1F) will operate any valve with a handwheel 
which a man can close with one hand. No 
modification to the valve is needed. 

A worm and spur type reduction gear 
box, grease packed and totally enclosed in 
a weatherproof case, is driven by a small 
universal type motor suitable for 200-250V. 
A.C. single-phase supply. 

Examples of typical sluice valve applica- 
tions are: $” at 2,000 p.s.i., 1” at 400 p.s.i., 
2° at 125 p.s.i., and 3” at 30 p.s.i. 

Full information about this and other 
Rotork actuators supplied on request. 


Rs 


ROTORK ENGINEERING CO. LTD 
BATH - Telephone: 64558 





MERCER 


My travel 


THOMAS -MERCER LTD 


ST. ALBANS ENGLAND 


Te >’ ALBANS 55313 
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right-angled geared motors 


unit. 





Patent applied for 


NEW TYPE DR GEARED MOTOR 


Type DR geared motors have ball bearing oil- 
immersed worm and wheel, with additional 
spur reductions. Motors of 1/6, 1/4, 1/3 or 1/2 
h.p., for 3 phase, single phase or D.C. supplies, 
are fitted to the one-piece cast-iron gearbox. 
Final shaft speeds are from 15.6 r.p.m. to 305 
r.p.m. Speeds down to 0.05 r.p.m. with a max- 
imum torque of 100 lb.-ft. are available. 





geared motors 


NECO GEARED MOTORS LTD 


204 QUEENS TOWN ROAD - LONDON - S.W.8 
Telephone: MACaulay 3211-4 


Subsidiary of Normand Electrical Company Limited 





NECO right angle drive geared 
motors are units of compact design 
especially suitable for applications 
where space is limited. There is a 
wide range of output speeds and 
gearing is by worm, or worm and 
spur reduction, according to type of 





TYPE SW 1/8 bhp. motors, 
3 phase, single phase, or D.C., 
final shaft speeds eg” 276 
r.p.m. and 0: r.p.m. Max 
imum output torque is 25 Ib.- 
ft. below 14.8 r.p.m. 











We specialise in intricate castings of all types and pride ourselves on the 
very high standard of precision we attain. Small quantities of this type of 
work are acceptable, and the more intricate—the better. 

We are always ready to assist clients’ technicians in the solving of the most 
intricate casting problems, and welcome their co-operation on our factory floor. 

When next you have a tricky casting job, consult us—you will find our 
friendly help and advice of great value. 


CANNOCK FOUNDRY & ENGINEERING WORKS 
CANNOCK: STAFFS 


TELEPHONE— TELEGRAMS CANNOCK 2168 











KONTITE 


The World’s Finest 
Pipe Fittings 


@ All Kontite Castings are made in corrosion 


resisting gunmetal. 


@ The Kontite range of fittings is the largest in the trade. 


@ Our delivery service is second to none and all items can be 


delivered within a matter of days. 


@ Kontite Compression Fittings are made for all sizes of pipe 


up to 6” bore. 


Free comprehensive catalogue will be supplied on request. 





Bolton Brass Works, Blackhorse Street, Bolton, Lancs. 


Phone: 304! Grams: “‘Kontite "’ Bolton Telex No. 63-186 

















HOWEVER SPECIAL YOUR REQUIREMENTS MAY BE 





WE CAN SUPPLY FITTINGS FOR YOUR PURPOSE 
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LINDEM ANNES 


DUSSELOGRE 








Hydraulic Lindemann Scrap Shear installed in a US steel mill, 


Our Agents in the British Isles 


MOFFAT & BELL LTD., 


170 PICCADILLY, LONDON, W.1 
Telephone: Hyde Park 9551 

466 Royal Exchange, Manchester 2 
Telephone: Deansgate 5131 


LINDEMANN MASCHINENFABRIK GMBH DUSSELDORF GERMANY 
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Atomic Power Stations 
Aircraft and Vehicle Construction 
Chemical Factories 
Food Manufacture 
Gas, Water and Electric Undertakings 
Mining Installations 
Petroleum Plant 
Shipyards and Vessel Equipment 


Paper Making, etc., etc. 


Diaphragm isolation of 7 | * 
fluids from operating mechanism, a Ny e A 
DiaA PH RAG M 


sure closure and simple maintenance 
Te YE 


are some advantages over 
conventional valves. 




















et 
femme la ae; 


VALVE) SStiue eS COMPANY LIMITED 


CWMBRAN NEWPORT MONMOUTHSHIRE 


SAUNDERS 
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THESE 
TOOLS 

PRESS 

THE MAIN 
COMPONENT 
FOR THE 


MORRIS- 
OXFORD 


RADIATOR 
GRILLE 


AND ARE 
MADE IN 


DIEMETAL 


-SUPERB 


WRITE FOR A COPY OF THE 
2nd (REVISED) EDITION OF 
OUR BROCHURE AND FULL 
TECHNICAL INFORMATION. 


N. C. ASHTON LTD. 


ST. ANDREW’S ROAD, 


HUDDERSFIELD, ENGLAND. 
TEL: HUDDERSFIELD 6263/4. 


NO ‘PICK-UP’ oes ess 8's 


‘WRINKLING ’ 


‘OR 


GALLING’ 








PHOTOGRAPH BY COURTESY OF :— 
MESSRS MORRIS MOTORS LTD. (RADIATORS BRANCH) OXFORD 


THE 


CW 3342 


ENGINEER 








EL -LECTRIC LD 


MODEL LB63A 


MOTORISED HEADSTOCK 


CRACK DETECTOR 


41 Sidney Street, Sheffield, | 


Phone Sheffield 27357/8 











MATERIAL HANDLING 
EQUIPMENT Standard 


or to your own specification 


BENCHES 


SPECIAL 
PURPOSE BOGIES 


FLAT PALLETS 
SWARF 

REMOVAL TRUCKS 
TUBE OR BAR 
STORAGE RACKS 
FOUR-WAY ENTRY 
ALL STEEL PALLETS 
GRAVITY ROLLER 
CONVEYORS 





TEXTILE BOGIES 
MOBILE STILLAGES 
THE “TUDOR” 
TOOL CABINETS 
INDUSTRIAL TRAILERS 


HAND OR TRAILER 
DRAWN INDUSTRIAL 
TRAILERS 


HEAVY DUTY 
STACKABLE PALLETS 


BRICK & TILECURING 
PALLETS 











All Steel Factory Equipment saves Time, Space, Money. 


ALSO GENERAL FABRICATION WORK. 


ENQUIRIES INVITED 


JOHN S. YOUNG «& CO., LTD. 


MARYVILLE AVENUE, GIFFNOCK, GLASGOW. 
Telephone: Giffnock 1101 (6 lines) Telegrams: ‘Stedmacs Giffnock Giasgow.’ 












rit ENGINEER Jan. 2, 1959 


For Adaplability 
and . Neliabilély 


Suitable for any kind or size of 
opening, Roller Shutters provide an 
efficient trouble-free method of pro- 
tection against weather or intruder, 
and give unobstructed openings. 
Built in steel, aluminium alloy or 
wood, they can be manually ot 
power operated. 

Quick delivery and a first-class 
after-sales service is assured. All 
enquiries welcomed and quotations 
given without obligation. 

Send for illustrated literature to 


Dept. R16 





Designers and Manufacturers of 
FORGE, GALVANIZING AND HEAT 
TREATMENT FURNACES, 
DRYING OVENS, ETC. 


incorporating our 


HIGH INTENSITY 


SMOKELESS . 


COMBUSTION 












PATENT No 71684! 
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BULL PIECE WORKS, DARLASTON, SOUTH STAFFS Phone: James Bridge 2067/8 
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_ MARK 
GIRMINGHAM 6 os ENGLAND 







REDUCED 
PRICES 


DESPATCH-EX STOCK. 


AGENTS AND BRANCHES COVER THE WORLD 


21 
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TUBE 
EXPANDERS 


FOR ALL PURPOSES. 

As supplied to the 
Admiralty, British Electrical 
Authority, 

Railways, Oil Refineries, 
leading Boiler Makers 


and industrial users. 


LEADING TUBE EXPANDER 
MANUFACTURERS FOR OVER 70 YEARS 











REGD. TRADE MARK 























HYDRAULIC 
CONTROL 


SAWING 
MACHINES 


Unique in design. Proved 

in practice. One simple setting 
and it’s capable of dealing with any 
section within its range 

e with blades of one pitch of 

4 tooth. The blade commences and 


YOU INCREASE 
THE PRESSURE 
TO SUIT 

THE SECTION 


finishes each cutting stroke 
with no pressure whatsoever. 


What a saving in blades! 





FAMOUS FOR SPEED 
ACCURACY AND RELIABILITY 


CHARLES WICKSTEED & CO (1920) LTD. 9 2222::)90"9 KETTERING. Tel: Kettering 3113 
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Reloading time cut to 4 seconds. 


A 
B Machine runs continuously—no time wasted. 
Cc Absolutely reliable—one operator can handle 


several machines. 
D 30% to 100% production increase. 
E 


No feed fingers—feeds to LAST workpiece and 


ejects remnant automatically. 














Years of experience are 
built-in to the Lipe pneu- 
matic stock feed which 
brings full automatic load- 
ing, feeding and ejection. 
Ruggedly built for long 
life, simple to install, set and service. 
Models cover range from }," to |" bar 
and }” to 14” tube. 
Send for data to Dept. E. 2332. 
aten’s Nos. 728898 and 743461, 23176/57 and 10916/58. 


LER E | ccromarc 
PNEUMATIC 


BAR FEEDS 


DEVONSHIRE HOUSE VICARAGE CRESCENT LONDON S W 11 
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HAMMERED OR 
HYDRAULIC PRESSED 





IN STEEL 


BAR FEED BLACK OR MACHINED 
TO 24 TONS 








3k 
THERES A INCE FORGE CO. WIGAN 
PARKS FORGE LTD 
LIPE 


PROPRIETORS 
FOR MOST 
BAR FED 
MACHINES 

































oy 
PAN GRINDING MILLS 
















REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. P¢ 
Belper. Derbyshire. 
Telephone: Belper 12 











PHONE BATTERSEA 5549 





NRP 233? 








PLANT 


To the Largest Dimensions and Capabilities. 


PATENT CUTTER HOPPER DREDGERS 
PATENT DIPPER DREDGERS, BUCKET 
DREDGERS, GOLD & TIN RECOVERY 
DREDGERS, FLOATING CRANES. 


Hopper Barges, Screw Steamers, Side and Stern 
Paddle Wheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, Gearing, etc., supplied 
for existing Dredgers. 





Twin Screw Well fates Soneds'be “Abertawe" Western Railway Company. 
Dimensions: 60h 40 x | knots. Ses oF cob. te a a # Swieing Output : 900 tons per hour. 


FLEMING & FERGUSON LID. 


Phone: Paisley 412! SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Tel. Add. “ Phoenix Paisley, 


London Agents: Messrs. NYE & MENZIES Led., Capel House, 62, New Groad St, £.C2 Phone: London Wall 4846 
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When Replacing Obsolete STEAM BOILERS 








Unsurpassed for efficiency and versatility, the 
Fraser Boiler has the distinctive merit that it 
incorporates a large brick-lined smoke consuming 
combustion chamber, thus complying with the 
requirements of the Clean Air Act. 


Write for illustrated literature 


FRASER & FRASER LTD. 








Telephone 
Telegrams : 


Bromley-by-Bow, 
ADVance 3266 (4 lines 
Pressure, Easphone, Londor 


London, E.3. 
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BRITISH WIRE THREAD INSERT 
PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM. 
We also make Stainless and Bronze for 
other applications. 

CROSS MANUFACTURING CO. (1938) LTD. 


Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circle, Both 


Specialists in JET ENGINE LABYRINTHS “CIRCLIPS, SPRING 
WASHERS, SPRINGS, erc. 





























VEE -REG 


Regulating /Stop 


GLOBE VALVES 


FITTED WITH 
‘V’ PORTED STAINLESS 
STEFL CLACK & SEAT 


In Bronze & Steel 

for Pressures up 

to 900 P.S.1. and 

800° F. 

WRITE FOR CATALOGUE TO :— 
THE BRITISH STEAM SPECIALTIES LTD. 

FLEET STREET 
LEICESTER 











~ QUALITY astngs for the new QUALITY Trucks 






and for many other vehicle 
manufacturers supplied by 


West Yorkshi 


SAYNER LANE, LEEDS 10. 


Telephone: LEEDS 29466-7 


oundries Ltd. 





London Office: Hanover House 
Hanover Square, W.! 
Telephone: MAYfair 8561 
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TH CRANES 


nstallation at the C.E.A. 






LYDE-bOO 


C.C.B. Overhead Travelling ¢ 





=—- =r ee it ritrerces 











Salient Features of 


Clyvde-Booth Design 


ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 





C.C.B. 
Standard A. C. Brake 








all steel design, built to give long 





working life with a minimum amount of 


adjustment. Detail refinements include: @ Hardened and ground pins working in phosphor bronze bushed links. 


@ Die pressed friction linings ground to form after fitting. 


CLYDE CRANE & BOOTH LTD. incorporating: 


Joseph Booth & Bros., Clyde Crane & Engineering Co., 


Union Crane Works, RODLEY, Leeds. MOSSEND. Lonorkshire. 
Telephone: Pudsey 3168 (6 lines). Telegrams: “* Cranes,”” Rodley. Telephone: Holytown 412 (6 lines) Telegrams Clyde,” Motherwell. 


@ Quick and easy adjustment to compensate for lining wear. 


@ Wide brake drum and shoes provide large friction area. 
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** The Great Eastern * as she appeared 
in 1869. This steam vessel, designed 
by I. K. Brunel, was supplied 
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From Napoleon to Elizabeth IH 


The founder of this Company invented and manufactured the first chain 
cable ever to be used for the mooring of ships ; this was in 1806. 
From 1808 until 1916 the Company unbrokenly, year by year, was awarded the contract 
for the British Admiralty chain cable requirements. 
Today, Brown, Lenox & Co. Ltd. is known all over the World as one of 
the leading firms specialising in the design of moorings—and in the manufacture 
of the components of which a mooring is made up. 
The Company operates one of the very latest types of automatic 
machines for the production of high tensile electric flash butt 
welded steel chain cable. Chain cable is made in sizes 
up to those suitable for mooring the 
The following publications are available: largest vessels afloat. 


@ MOORINGS AND BUOYS (32 Pages) 
@ BLeCO MOORING AND SHIPS CHAIN CABLE (8 Pages) 
@ BLaCO HIGH TENSILE STEEL CHAIN CABLE (Leaflet) — WE 


—j = 
@ SHIPS CHAINS, ANCHORS & ANCILLARY GEAR (16 Pages BrowrnLenox 
Y 


Copies of any, or all, of these publications will be sent free of charge, and 
































postage paid. 


Illustration by courtesy the Trustees of the National Maritime Musewn 


BROWN, LENOX & COMPANY LIMITED 


An announcement by the Marine Division of Associated Company: Brown, Lenox & Co. (London) Ltd., Millwall, E.14 


PONTYPRIDD GLAMORGAN 
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accurate 


than human 
skill 


Hydraulic 
Control of motion 





Paradoxically, the product of human skill is more accurate than human 
skill itself. This is icularly so in the case of Savery Hydraulic 
Pumps. Countless thousands of Savery Pumps are in use throughout 
the world working with precision that neither human skill nor other 
means can match. Next time you’re considering control of motion _ 
remember Savery Hydraulic Pumps first. Savery Pumps can be supplied 
with fixed or variable delivery. 


FOR FURTHER DETAILS OF 


SAVERY HYDRAULIC PUMPS 


WRITE TO 
THOMAS SAVERY PUMPS LIMITED 
BRACEBRIDGE STREET, BIRMINGHAM 6 : Telephone: ASTon Cross 1316-7 
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Seamless Steel Tubes for Machining 


OPEN ALSO YOUR DOORS FOR SAVING 
TIME—MATERIALS—LABOUR 
THEY ARE AVAILABLE IN MANY SIZES TO SUIT YOU 


Please send enquiries to: 


BRITISH & GENERAL TUBE C®° L"®° 
TRADING ESTATE - SLOUGH, BUCKS. 


Phone: SLOUGH 24171 (5 lines) Telex: 84100 TUBECO, SLOUGH 
Grams: TUBECO, SLOUGH, TELEX 
Suppliers also of Welded and Seamless Tubes for Gas, 
Water and Steam, Boiler Tubes, Cold Drawn Seamless and 
Electrically Welded Precision Steel Tubes. 











“Did you say Crane giant valves 


Cc re A ve - VALVES OF BRONZE, CAST IRON & CAST STEEL 


GRANE LTD 15-16 RED LION COURT, FLEET STREET, LONDON, E.C.4. WORKS: IPSWICH Branches; Birmingham, Brentford, Bristol, Glasgow, London, Manch ster 


helped to make my nightie?” 


HE Surprised Miss in the picture finds it difficult to associate her 
pretty Nylon nightie with Crane giant valves. However, at the 


British Nylon Spinners factory these valves are performing jobs of 
vital importance during the early processing stages of the raw 
materials which go into the manufacture of Nylon. The industries 
which Crane giant valves serve are varied and numerous . . . and the 
giant valve is only one among a wide variety of Crane valves for 
high and low pressures—ranging from 4” to 24”—each with a 


tradition of reliable, efficient 





service. Crane’s reputation 
for reliability lies in their 
high standard of design, 
production and _ precision 


testing methods. 
%* &£ & & & 


Among the country’s largest in- 
dustries using CRANE giant 
valves are:— Esso Petroleum Co. 
Ltd. - Imperial Chemical Indus- 
tries Ltd. ‘Shell Refining & 
Marketing Co. Lid. « Reed & 
Smith Lid. - British Nylon Spin- 
ners Ltd. - Pfizer Ltd. « Fireston 
Tvre & Rubber Co. Ltd 
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How long by your methods? 


Vhis six inch long spanner body die was formed in six hours 
using a GKN Spark Machine. The die required no further fin- 
ishing before use. 

GKN Electro Erosion simplifies intricate shaping, makes easy 
the working of hardened steels and tungsten carbide. 


\ Gkn Spark Machine gives a high cutting rate with low 


1 spark machine 


DESIGNED BY THE GKN RESEARCH LABORATORY 


Manufactured b) 
WELSH METAL INDUSTRIES LTD., 


Caerphilly, Glamorganshire. 


electrode loss and a good surface finish for dies, moulds, 
press tools, and form tools of a difficult and intricate nature. 
Its operation is safe, simple, speedy, and accurate. 

Further details of the GKN Spark Machine and its many ad- 
vantages can be obtained without obligation from Welsh 


Metal Industries, or Sales Agents. 


BE inn osnamancitonssin neon ‘Z 


M. C. Layton Limited, 96-98 Victoria Street, London S.W.1 


Sales Agents 


Rudkin & Riley Limited, Cyprus Road, Aylestone, Leicester 
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FORGING ROLLS 


For pre-forging 
and finish forging 
at one heat. 


AUTOMATIC 
FORGING ROLLS 


For automatic production. 
Three or more stations 
and fitted with induction 
héating and shear positions 
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Fast — 
machines. Hot 
and cold forming 
with high accuracy. 














CHAIN-LIFT HORIZONTAL FORGING and 
DROP HAMMERS UPSETTING MACHINES 


Automatic operation with With gripping and automatic 
electronic programme control. bar feed for high speed working. 


MmaNRC LiMiTED 


FACTORED MACHINE TOOL DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone: Coventry 74321 


526 F 67/30 
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rotary | 
positive 
blowers 


00000000 


gas 
boosters 


oo 00000 0 


vacuum 
pumps 


9000000 00 


vapour 
compressors 


oo 0 00000 


Manufactured to standard 

or unusual demands by 

Hillside Foundry & 
Engineering Co. (Cupar) Ltd. 


Sole licensees in Great Britain and the Commonwealth 
for the 


Sutorbilt Corporation 


already operating in the 
following industries: 


CHEMICALS - FOOD 
COTTON -: OIL 
AIRCRAFT - FILMS 
WASTE & SEWAGE 
FOUNDRIES 
CONSTRUCTION MINING 


Send your enquiries to: 


HILLSIDE FOUNDRY 
X ENGINEERING 
CO, (Cupar) LTD. 


Hillside Foundry, Cupar, Fife 
Tel: Cupar 2091/2 


0000000000000 
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The Cowlishaw Walker “ESS” range 
of steel frame presses 





> 
have teams available to undertake 


8) Cl. ee 8) Vm Le 
and- DEVELOPMENT 


Aeronautical Engineering 
Chemical Plant 
Electrical Engineering 
Mechanical Engineering 
Mechanical Handling 
Nuclear Engineering 
Plant Layout 
Production Tooling 
Servo Mechanisms and 
Automation 
Special Machines and Projects 
Structure and Reinforced 
Concrete, etc. 





53 VICTORIA STREET S.W.1 





— TEL.ABBEY 6132 - 


JUST A FEW OF THE DISTINCTIVE FEATURES 
% PLEASING STREAMLINE PROPORTIONS 
% TOTALLY ENCLOSED GEARS 
% IMMEDIATE ACCESS TO TRANSMISSION 
% COWLISHAW, WALKER INBUILT RELIABILITY 
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MAKERS OF 
GEARBOXES 
FOR 40 YEARS 


Telephone: Birmingham Victoria 4064 


ALBION ENGINEERING CO. LTD. 
SAMPSON ROAD NORTH, BIRMINGHAM, 11 
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DESIGN AND MANUFACTURE 
FOR NUCLEAR POWER STATIONS 
REACTOR VESSELS 
THERMAL SHIELDS 
HEAT EXCHANGERS 
DUCTS 
FOR NUCLEAR RESEARCH 
MAGNET FRAMES 
VACUUM DOUGHNUTS 


RUHRSTAHL AKTIENGESELLSCHAFT RADIATION SHIELDS 


HATTINGEN/RUHR- GERMANY OF ALL TYPES AND SIZES 





Agents for England: Drummond-Asquith (Sales) Ltd., King Edward House, New Street, Birmingham 
Agents for Scotiand. Newcastie-on-Tyne and Northern ireland: A.& J. McCulloch & Miller, 180, West Regent Street, Glasgow, C.2 
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PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH, 


also at://TELEGRAPH|/BUILBINGS,| 
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OUR MANUFACTURING PROGRAMME 


Complete Beet and Cane 
Sugor Factories 


Lignite and Peat 
Briquetting Plants 


Open Cut Heavy Equipment 
for Lignite Mining 


BUCKAU-SULZER Type 
Monotube Boilers 
Natural Circulation Boilers 


Drying Plants 


Filter Plants 


BUCKAU-WOLF 
Gearings and Couplings 


MASCHINENFABRIK BUCKAU R.WOLF 


AKTIENGESELLSCHAFT GREVENBROICH-NEUSS 
GERMANY 
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MILLS 
BRIGHT STEEL BARS 


Rounds (drawn, turned and ground) 
Hexagons, Squares, Flats, 
and Special Sections. 


ENGINEER 








Mild, Freecutting, Casehardening, 
Carbon and Alloy steels. 

Supplied to A.1.D., Admiralty, 
B.S. 970 and customers’ 

own specifications. 
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EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS WOODLEY. NR. STOCKPORT 


Telephone: WOOOLEY 2231.(10 lines) Telegrams: ‘‘MILLS'' PHONE WOODLEY 
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HOLLAND §$.L.M. rotary compressors and VACUUM PUMPS 


SERVICE FOR TODAY, FOR TOMORROW AND FOR YEARS AHEAD The initéft efficiencies of Holland-S.L.M. Rotary Com- 

pressors and Vacuum Pumps are maintained at low cost 

mon hs 4 — >... 3 , throughout years of continuous day and night service. 
BM et + ra 4 






















The B. A. HOLLAND ENGINEERING CO. LTD. 


Lindo Lodge, Stanley Avenue, Chesham, Bucks. 
Tel: Chesham 8406/8 Telegrams: Picturable Chesham. 
Works: Slough, Bucks. 




















ABBOTT &CO. 


(NEWARK) LTD. 
Newark Boiler Works 
NEWARK - NOTTS 


Telegrams: ABBOT NEWARK 34 
Telephone: NEWARK 34 
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See Display 
Advertisement 
December 19 




















ill” 
Rotary shaft seals for high speeds. Hair line lip contact 


METAL CASED OR and correct spring loading ensure minimum 
spri ' u ' 
METAL INSERT friction loss. Complete range of seals for shaft sizes {” 
to 10” ex stock. Special seal sections for pressure a 
ron Speones —— Diesel 


GARTER SPRINGS 


ttt With th tte tt ta th th te th tte tht Wht =the Engines 


All British Standard and pre-standard sizes ex stock 
PRECISION in addition to a large number of non standard and ; 
MOULDED American sizes, Pioneer flash free ‘O’ Rings are Main Propelling 
ideal for static or slow reciprocating application 
‘O’ RINGS over a wide range of pressures. Diesel Engines 
Witt tit tithe tite With Wl Ua wh th th Wh Ch tht Wh Wh in powers up to 


Pioneer Rectangular Rings give perfect sealing 


PRECISION 
GROUND ca Ground to close limits on the outside diameter, 1 ,200 H.P. 


RECTANGULAR on high pressure reciprocating applications. 
SECTION RINGS THE NEWBURY 
tl. With hth Wile Wl Wh We th tt ith th Wh tht * th DIESEL Co. LTD. 


A special section Sealing Ring superior to ‘O" NEWBUR vi BERKS 


= or Rectangular Rings on low pressure 























applications up to 600 p.s.i. Cannot roll or twist 

NU-LIP RINGS in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


HYDRAULIC Used as hydraulic and pneumatic Piston Seals, 
PACKINGS hydraulic cylinder or valve stem packings. 
& WIPER SEALS 


Pressures up to 1,500 p.s.i. Six types are 
available in a wide range of sizes. 










Made in ALL METALS, 
Our range of Weaving covers all grades 
from the FINEST WIRE CLOTH 
to the HEAVIEST SCREENING. 
ALD, and AR8. approved 


Pioneer Oilsealing & Moulding Co. Ltd. 


COTTONTREE WORKS, COLNE, LANCASHIRE TELEPHONE: WYCOLLER 47! (8 lines) 





Please write for our Brochure, containing 
useful Technical information, 


PHIPP STREET 
LONDON £.C.2 




















FOR MANY PRACTICAL PURPOSES 
engineers use 


Plasticine’ 


‘Plasticine’ has many important uses in enginecring. Uses as wide 


apart as making experimental models and retrieving small parts which 

have fallen into a machine. ‘Plasticine’ is ductile, antiseptic, water- 

tight, stable in character, and it adheres quite easily to metal. It is 

ideal for sealing and for holding irregular objects in position. Every 

engineer should have ‘Plasticine’ at hand. For more detailed inform- 
ation on its uses write to:— 


HARBUTT’S PLASTICINE LTD. (Dept. E), BATHAMPTON, BATH, SOMERSET 
Herbutt's were the inventors and remain the sole makers of ‘Plasticine’ 


















Factories, Sheds, Mill Buildings, Bungalows, Etc., Etc. 


SPECIALITIES: Pit Headgear, Pumping Stations, 


POSSIL IRONWORKS, POSSIL PARK, GLASGOW 





STEEL FRAME BUILDINGS 


OF EVERY DESCRIPTION 


Power Stations 


Bridgework and Riveted Work 
of all descriptions 


BROWNLIE % MURRAY LTD. 


LONDON: 32 QUEEN VICTORIA ST., E.C.4 


THE ENGINEER 














Ren ie 7 ita cae “ne 
zed bd em deb LU | ARS 


| Well, well,well...f 


Three wells and no more water worries for 
the owners—if each well has its Beresford 
Submersible pump installed below 

water level, quietly and efficiently 

providing all the water required, for 

little more than Id. per 1,000 gallons 

They're ideal for automatic 

operation, are made of non- 

corrosive bronze and stainless 

steel, occupy no surface 

space and cause no nuisaace. 

They are, in fact, the ideal 

modern pumps for domestic, 

agricultural and industrial 

water supply, particularly for 

use in deep wells and bore- 

holes. May we send you - 2 
a copy of descriptive EF 3 
leaflet P.G.300 ? Ag / 
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submersible 





The James Beresford & Son, Limited, 
(The Cornercroft Group of Companies) 
Ace Works, Kitts Green, Birmingham, 33 











Telephone: Stechford 308! 


Branches and Agents throughout Britain and overseas 


QN.23 




















DUST COLLECTING 


IN THE NEW DRESSING SHOP OF 


THE HILL TOP FOUNDRY CO., LTD. 


WEDNESBURY 


includes 


14 “DUSTROL” Fettling Benches 


(REG’D) 





together with Hill Top 3 speed grinders 
incorporating B.S.C.R.A. hoods with all 
ducts underground and discharging to a wet 
collector with automatic sludge discharge. 


We can supply ANY TYPE OF COLLECTOR, WET OR DRY, and so are in a position a 
to give unbiased advice on the best system of collection to solve your particular problem. 








“ DUSTROL” Fettling Benches 


are designed and made solely 





NEWTON COLLINS LTD. 


BARFORD STREET WORKS: BIRMINGHAM 5 
SPECIALISTS IN DUST AND FUME REMOVAL FOR NEARLY 40 YEARS 
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2200 Ibs capacity Low Frequency Induction Furnaces 


for melting Gun Metal and Bronze 


Melting rate: 1760 Ibs/h 





Consumption for melting: 215 KWH/t Gun Metal 


Paeh 8 Gs tele) ii, Mi dcmm ee) Relc), |: 


-RUSS-ELECTRIC FURNACES S.A. (Pty.) Ltd. 


P.O.Box 613-Springs, Transvaal - South-Africa 
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LEADERSHIP 


SEMI-CONDUCTOR 
POWER RECTIFIERS 








SILICON 
The first traction silicon rectifier io 
Great Britain — installed in a motor- 
coach on the Lancaster/Morecambe/ 
Heysham line of British Railways. 








GERMANIUM 


Part of an 18,400 kW germanium power 
rectifier installation rated at 80,000 amp., 
230 volts —one of the largest operating in 
the world. 


A-E-] HEAVY PLANT DIVISION 


RUGBY & MANCHESTER, ENGLAND 


A DIVISION OF ASSOCIATED ELECTRICAL INDUSTRIES LTD., incorporating the interests of BTH & MV 
A5301 
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WE ALSO MAKE 
Double Action type Drawing Presses 
Open-fronted Presses 

Double sided Presses 

Single and Double Crank Presses 

All types of Automatic Feed Presses 
Minting machinery 
Cartridge machinery 












150 ton High Speed Screw Press 





A lls Ne Mise 
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TAYLOR & CHALLEN LTD 


~— - Seeteamnnineenaiianeaie ——- — - - —_ 
































Part of a contract for 180,000 










feet of handrailing with 


M4 


‘fu 
‘ ee 
wan LIO 


MIDDLESBROUGH 


Liongrip Fittings, supplied and 





erected for Imperial Chemical 






Industries Ltd., Wilton Works. 
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on this machine 


The illustration above shows a mill housing which has 
been machined on the end, front and window faces at 
one setting on the Asquith 7in. spindle Ram Type 
Horizontal Milling and Boring Machine. Exceptional 
rigidity and accuracy for heavy duty cutting or match 
milling is ensured by the 16in. diameter driving flange 
of the milling sleeve, fully supported by the large section 
ram. The machine can be operated from the pendant 
and many new design features such as steering control, 
for milling surfaces of irregular outline or large circum- 
ference, are incorporated whereby this Asquith machine 
may be regarded as the most up-to-date machine of its 
type for heavy engineering work. 


WILLIAM ASQUITH LTD. 
HALIFAX - ENGLAND 


Sales & Service for .. DRUMMOND-ASOUITH 
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... the British Isles 








DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 343! (7 lines) ‘Grams: Maxishape, Birmingham. Also at LONDON : 'Phone : Trafalgar 7224 (5 lines) and GLASGOW : 'Phone: Centrai 09,22 


A318 
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| A D are being used more and more for high pressure process 
G vessels and plant. They cost less because the facing 
material (e.g. stainless steel) is only a fraction of 


S 4 t - T S the total wall thickness. Further, if a heat resisting 


base material is used with this form of sheet a higher 
















yield lirnit is obtainable. The life of pressure vessels and 
plant made from clad sheets depends to a great extent 
on the manufacturing methods and craftsmanship employed 
in their fabrication. Our experience and facilities for 

this class of work are your guarantee of reliability and 


quality. Please ask for the advice of our engineers. 





MANNESMANN-EXPORT ossetoorr - ceRMANY &) 


Representatives all over the world @ In Great Britain 
MANWNEX (London) Ltd. 66 Victoria Street - London, S.W.| Telephone: ViCtoria 6565 
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DEMAG 


Planners and designers have helped to achieve the necessary capacity increase in the iron and 





steel industry by working out new advanced plans for increasingly larger items of equipment. 


With its 140-year-long tradition as supplier to industry, DEMAG plans and builds complete 
integrated iron and steel works all over the world and has played a leading role in the development 
of machinery and equipment for new steel-making processes. Some examples of such equipment 
are the oxygen-blown converter, the carbo-thermal and the electric low-shaft furnace, the continuous 


steel casting plant, and the rotating Kaldo furnace. 











100-ton Kaldo furnace plant for a French integrated 
iron and steel works. The plant is operated 


continuously with two interchangeable vessels. 


Hot metal being poured into furnace 
Steel being poured from the furnace 


Exchange of the vessel 





U.K. Representatives : 


RYMAG LTD., 101 Leadenhall Street, London, E.C.3 


DEMAG DUISBURG CERMANY 
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NEW STEELMAKING PROCESSES .. . 
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‘UNIVERSAL’ 
SIMPLIFICATION 


Our new Universal Beam mill is now at work rolling beam 
sections in a wide range, from 36 in. by 163 in. down to 8 in. 
by 5tin. In planning this new range, the needs of the designer 
have been studied closely, and each section is available in 


different weights to suit the loads to be carried. 


Designers are already reaping the benefit of simplification — for 
many of the beams are larger than any hitherto rolled in 
Europe. They can be used, direct from the mill, for bridge spans 
which have previously needed expensive fabrication. 

We also roll ‘H’ sections for columns (ranging from 6 in. by 6 in. 
up to 14 in. by 16in.) in related ‘families’ of different weights, 
so that the increased column-loading at the lower storeys of tall 
buildings may be met by simple sections without riveted-on 


flange plates. 


The range of British Standard beams, channels and angles continues to be available. 


EARLY DELIVERY OF THE FULL RANGE OF SECTIONS 


DOORMAN L 








Diagram showing the avrange- 
ment of the rolls, which are ad- 
justable to control the flange and 
web thickness. The adjustment 
does not appreciably alter the 
surfaces shown in blue in the 
upper illustration. 
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Vou With Fenner 
A Premium V-Belts 


you 


Gan A SAVE 
DRIVE COST 








Now SAVE SPACE 


GET 


Gut Your \\ ty / 
Costs , 
















. TAR 





Because with Fenner Premium 
V-Belts you need less belts per 
drive and new drives require 
less grooves. 





Because Taper-Lock gives you 
the easiest, quickest way 

of fixing pulleys to shafts and 
complete interchangeability. 


YOR AA 








SEND YOUR NEXT DRIVE ENQUIRY TO :— 






FLEXLINK V-BELTING 


For the drives where endless belts are 
awkward to fit. Available in four types : 
1. Standard — 2. Oil-proof —3. Anti-static 
4. New Coated type for we 
or oily drives. 








J. H. FENNER & CO. LTD., MARFLEET, HULL 







BRANCHES AT: BELFAST, BIRMINGHAM, BRADFORD, BRISTOL, BURNLEY, CARDIFF, GLASGOW, 








HULL, LEEDS, LEICESTER, LIVERPOOL, LONDON, LUTON, MIDDLESBROUGH, MANCHESTER, ASK FOR 


LEAFLET 140/19 






NEWCASTLE-ON-TYNE, NOTTINGHAM, SHEFFIELD, STOKE-ON-TRENT. 





LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


F 
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The logical advance Retaining 





OLD WAY 


To provide a shoulder 


for the tensioning spring 
on this filler cup entailed 
an extra long, threaded 
shaft, a nut, a hole drilled 
to take a cotter pin and 
an altogether tedious 


assembly. 

















EXTERNAL 
RETAINER 








THE SALTER WAY 

The spring is quickly 
positioned on a shorter, 
PLAIN SHAFT by a 
Grip Ring which is 
snapped into position 
forsecure, frictional grip. 


No groove required. 








Save material—reduce assembly time 








When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, 
and eliminate expensive threading and machining your problems. 











operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve 


NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer catalogue 

— no designer is complete without it 
| TRUARC" 
eaerhanonmekad 


Circlips €> Fasteners Retainers [x ail Fixes 


Geo. Salter & Co.Ltd., West Bromwich. Spring Specialists since 1760 





Mew.446 
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TEELWAY 


WOLVERHAMPTON 





we design and supply 
Open-type flooring for 
Walkways, Engine Room 
Catwalks and Stair Treads 


for Accommodation Ladders 


in steel or aluminium alloy 





Steelway products include:- 


Platforms & Gangways, Fire Escapes, Chequer 


Plate Flooring & Stair Treads, Patent 


“Prominedge™’ Stair Treads, Forged & Tubular 


Handrail Standards. 
Hlustrated Catalogue on request. 


Wy 
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FOR HIGH DUTY UNDER DIFFICULT 
* CONDITIONS - GREAT RESISTANCE TO 
WEAR AND ABRASION 





* HIGH STRENGTH AT ELEVATED TEMPERATURES 


HARD, YET TOUGH AND DUCTILE @ Rustiess, resistant to corrosion and stronger and tougher than 
* mild steel, these castings are supplied in normal grade, and ‘‘H "’ and “'S "’ grades, with slight 
modifications to suit particular applications. 











A complete range of tools designed to 
give absolute safety in dangerous situa- 
tions such as gas works, oil installations, 
chemical plants, etc. Sizes comply with 
British Standard Specification. 
Full details will be sent on request and we 
invite your enquiries. 


SPECIALISTS IN THE CASTING OF NON-FERROUS METALS 


CHARLES CARR LIMITED 


INCORPORATING THE NON-FERREOUS CASTING CO. (B’HAM) LTD 
GROVE LANE - SMETHWICK 40 * BIRMINGHAM 
TELEPHONE * SMETHWICK! 231-2-3 
LONDON OFFICE: 56 HOLBORN VIADUCT, LONDON, E.C.I. TELE. CITY 3826-3827 


FABRICATIONS IN STEEL 


INDUSTRIAL TANKS, ROOF & UNDERFRAME TANKS FOR 
RAILWAY COACHES, DIESEL ENGINE TANKS, PRESSED 
STEEL GUTTERS, LIGHT CONSTRUCTIONAL STEELWORK 


SPECIALISTS IN HOT DIP GALVANIZING 











JOSEPH ASH & SON in. 


ESTABLISHED 1845 


REA STREET SOUTH, BIRMINGHAM 5. ___ Tel: MiDiand 244! 
LONDON OFFICE: 225 WESTMINSTER ROAD, LONDON, S.E.I. Tel: WATerloo 4682 




















For DIE 
DRESSINGS 


HOT BRASS & BRONZE 


CTAMPINGS 


CAPSTAN & MACHINED 
WORK FROM STAMPINGS 
OR BAR 








PLASTIC 
MOULDINGS 


ZINC ALLOY 
PRESSURE 
DIE CASTINGS 


BROOKES 


— 


BARR ST. HOCKLEY 
BIRMINGHAM 19 


Phone : Northern 2903-4 
Grams : Teleba B'ham. 
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All Joseph Adamson electric overhead travelling cranes are 


built to give unfailing service under the most exacting con- 


ditions. Generous proportions, provision for easy maintenance 


and the special attention 


o 
> 


measures are features of Joseph Adamson cranes 


iven to operator control and safety 


| lec tric 


overhead travelling cranes can be supplied to all specifications, 


including cranes suited to the most exacting 24 hours-a-day 
S o / 


process work. 







o.8O0X 4 i ae we 





THE 





ALBION 
Ratchet and 
Revolution Counters 


PATENTED 
DESIGN 








There is an ‘ALBION’ ratchet or revolution 
counter for every application. Fit your machines 
with these efficient counting instruments which 
will show your output at a glance. 


INSTRUMENT DIVISION 


B. & F. CARTER&CO.LTD. 


BOLTON 3, ENGLAND 


‘Phone: BOLTON 4344 (3 lines) 
Grams: BRAIDERS BOLTON 














PERFORATED METALS Fo» 


EST 1848: 


HAYLE, CORNWALL 


JOSEPH ADAMSON & CO. 
a . 


in association with 
Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 
The Horsehay Company Ltd. Wellington, Shropshire 


ADAMS ON GROUP 


cH €sHn ti 


JA.12 


LTD. 






1959 





Tel. Hayle 


3213 
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Putting two and two together and making five ! At least, that’s how it appears when you 
consider the saving in time and cost by changing over to tapping screws. 
Without doubt, the tapping screw does display a number of very definite advantages over the 
conventional machine screw. It obviates the use of nuts. With its self-locating point, 
it forms its own thread and eliminates a separate and expensive tapping operation. 
It makes for easier assembly, is stronger, cheaper and faster. And when used in conjunction 
with the Phillips recessed head, designed for power driving without damage to either 
work or worker, it is obviously safer. Putting two and two 
together, the tapping screw simply ensures a better job. 
Why not change over to tapping screws and prove it for yourself? 


s | 
Lianread tapping screws for economy and safety 





LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS e HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS ¢ SEMS eo RIVNUTS e CUSTOM DESIGNED COLD FORGED FASTENERS © ALEX SCREWPLUGS. 
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OUR MEDIUM IS 


our vocation 15... 


UCTIONAL STEELWORK 


& 


T 


h 
= 
ae 


He 
y/ 
AY / 


ey 
J 
ww 


duit. 4 
ae 
av 


meres a 
Bs! 
f 
a 
é 


ma X) 


‘fay dl 


iy. 
. al 

eh art. 

| | 

see min 

| a 
me Ge 


Pile 


eee ek | 
3 oe We 
; - ’ + 


a] 


od 
S 
» 
va 
- 
ty 
E 
= 
i 
‘2 











From drawing board to finished framework we place a 
wealth of specialised knowledge and practical experience 
at your command. Modern plant and methods exactly 
co-ordinated to the purpose of the job ensure the 
utmost economy consistent with trustworthy achieve- 
ment. ‘* Steelwork from Lambhill” is your guarantee 
of steadfast, intelligent workmanship exactly applied 
to your requirements with speed and efficiency. 


LAMBHIIL 


IRONWORKS 


'T E€ D 


GLASGOW, N.2 


"Phone: POSSIL 8386-7-8. "Grams: “‘ERECTIONS’’ GLASGOW 


ALSO AT: LONDON -: NEWCASTLE - SHEFFIELD 
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ARE OUR SPECIALITY 


PRODUCTION and GENERAL 
MACHINING of CASTINGS 
and FORGINGS to 3 ft. Dia. 


Photograph by courtesy 
of British Timken Ltd. 


LET US QUOTE YOU .. 


G. H. WHITEHOUSE & SON LTD. 


THE ENGINEERS | 











Horseley Heath, Tipton, Staffs. Telephone Tipton 1145 





SPECIAL MACHINES AND PROTOTYPES 
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For accurate 
estimating and 
exact operation... 


Telephone: LYE 2307 & 2308 


BRONX ENGINEERING CO. LTD.. LYE, WORCS. \_ 


Illustrated is a | 
BRONX 3-roll Initial 

Pinch 6’ x %” capacity machine. 

There are also BRONX Press Brakes, 
Guillotine Shears, Sheet and Plate 
Levelling Machines, etc. 

Catalogues on request. 








NIK 


PLATE 
BENDING 
ROLLS 

y 


2 We supply each BRONX 

Plate Bending Polls with a 
capacity chart (as illustrated ) 
from which you can _ readily 
determine the complete range of 
widths and thicknesses and 
minimum diameters the machine 
will roll. 


This information is of the great- 
est possible value to your 
Estimating Dept. in the first 
place—and secondly to the roller 
operator working the machine. 


There is a wide range of mass- 
ively built Bronx Plate Bending 
Rolls to give consistent accuracy 
with thinnest to thickest steei 
plates up to 25ft. in width, and 
standard machines cope perfectly 
with conical work. 
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The Petroleum, Petrochemical, Chemical and Atomic Fnergy 
industries are served by Head Wrightson Processes 

The Company handle complete projects from start to finish 
to meet customers’ requirements. For instance, in the field of 
atomic energy Head Wrightson Processes prepared a detailed 
design study from Harwell’s original concepts 

and subsequently engineered and supplied Britain's 

two largest research reactors, * Dido’ and * Pluto’ 

Four similar reactors have since been ordered, 

three for abroad in Australia, Denmark and Germany 

This is just one example of Head Wrightson’s ability 

to take a project through from concept to completion 
evolving and developing a practical design 

from experimentally gained data. Such projects demand 
extensive facilities, a versatile and experienced staff, 

modern and specialised techniques and high quality 
craftsmanship to ensure perfection in every detail. 

Head Wrightson Processes are well equipped 

to engineer and supply such complex Petroleum, 


ee 


~ 
Petrochemical, Chemical and Nuclear plant 


ah 


FROM CONCEPT 
TO 


COMPLETION 


é 
HEAD WRIGHTSON PROCESSES LTD 


TEESDALE HOUSE .- 16-26 BALTIC STREET - LONDON - E.C.I 


Offices at: P.O. Box 1595 Sydney ~- P.O. Box 1034 Johannesburg P.O. Box 2608 Calcutta and 603 Royal Bank Buildings Toronto | 
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Agents United Kingdom and Eire:- 


BURTON. GRIFFITHS & CO. LTD. BIRMINGHAM 
ALFRED HERBERT LTD. COVENTRY sossinc' sicsincs 





HEAD WRIGHTSON PROCESSES 


TEESDALE HOUSE .- 16-26 BALTIC STREET - LONDON «- €E.C.! 


Sydney Box 1034 Johannesburg F Box 2608 Calcutta j 3 Royal Bank Buildings Toronto | 
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BURTON. GRIFFITHS: & co. in: BIRMINGHAM 
ALFRED HERBERT LTD: COVENTRY  sossne' sichins 
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Some of the Level-luffing Portal Cranes destined for the port of Hamburg in the 
process of erection; carrying capacity 3 tons, radius 25m 


6000 bhp. Co-Co Electric Locomotive WY 






OUR 
PRODUCTION 
PROGRAMME: 








Industrial Plants : 
Complete iron and steelworks; blast furnace plants ; Renn+kiln 


plants; sintering plants; rolling mills; forges; foundries; cement, 
lime and gypsum works; chemical factories and complete plants for 
making artifical fibres. 

Coal and Ore Preparation Plants 

Steel Structures, Bridges, Hydraulic Engineering Structures 
Civil Engineering and Reinforced Concrete Structures | 
Castings and Forgings 

WIDIA Sintered Carbides, WIDIA Carbide Tools 
Fabricated Plate Work and Piping 

Locomotives of all Types, Rolling Stock 

Cranes of all Types 


Boom Stackers, Belt Conveyors, Excavators 


Machinery: 


Gear units, pneumatic tools, centrifuges; sheet metal working and 
tin box making machines; cable making and stranding machines; 
edible oil recovery plants; machines for working rubber and 
plastics; solvent-extraction plants, and others. 


Diesel Engines 
Motor Vehicles 


Ships and Marine Engines 






57-ton Railway Crane mounting members of a new 
railway bridge v 
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Bucket-wheel excavator, bucket capacity 1.05 cu. yds., digging height 92 ft., crowd 40 ft 
Rotary Cement Kiln p> 





Ail enquiries and 

to sole agents nited Kingdon 
J. M. J. MAUS Ltd. 
35, New Broad Str., London, E.C 
Telephone yndon Wall 693456 
Telegrams: Hicbat Ave end 
Telex ndon 2827 


Field Assembly of an Absorption Tower p> 


LP-Turbine Rotor of Cr-Ni-Mo Stee! 


OE 


FRIED. KRUPP- ESSEN (GERMANY) 








LUGAS 


LUCAS (HYDRAULIC & COMBUSTION EQUIPMENT 


JOSEPH 
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Lucas has unrivalled knowledge of the burning of liquid 
fuels. This knowledge has been gained over years of 
research and development in world-wide applications, 
ncluding installations in British Central Electricity 
Generating Board Stations 

A range of atomisers for oil burning appliances is now 
available and includes units suitable for flows of 2 gallons per 
hour to the largest boiler installations with flows up to 
5000 Ibs hr. Calibrated to handle fuel oils of 35 

to 12,000 seconds viscosity suitably pre-heated at varying 


spray angles according to particular requirements 


A Subsidiary Company of Joseph 


FOR OIL 


lucas 


Oil burning efficiency means POWER... 


ATOM 


PUEt 


) 


Jan 





S ER S$ 


BURNING APPLIANCES 


LTO MARSTON GREEN BIRMINGHAM 


(Industries) 


Ltd 
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The finest hoists 
in the world are 


made by 








REGISTERED TRADE MARK 





CAPACITIES 


200 LBS. TO 13: TONS 


§ 


ALTERNATIVE SPEEDS AND 
CREEP SPEEDS Flameproof and 


other special models available 








presentative will be pleased to call on vou 


i 
vhere in the world 


is Our ri 
K | N G HOISTS & PULLEY BLOCKS 


* Write or telephone for literature to: 





GEO. W. KING LTD., PB8 ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 440 
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EVERYTHING IN SHEET METAL WORK 
GENERAL ENGINEERING 

































FOR FABRICATION and 
GENERAL ENGINEERING 


General Sheet Metal Work, Metal Pressing 
and Stamping, Duct Work and Ventilating 
Plants, Tanks Cylinders Turning Milling etc. 
PLATING, Chrome, Nickel, Cadmium etc. 






























A.D. and A.R.B. 
approved 





Vv. W. CO., LTD. | 
deaionataed Works, High Street, Stratford, London, E.15 = Te/: MARyland 676! (6 lines) 
Also at: : EASTERN INDUSTRIAL ESTATE, HARLOW, ESSEX Tel: 2472/ 



































all descriptions 
in alloy and Carbon Steels 


(all heat treatment facilities) 





BROADBENTsCO. (ROCHDALE) LTD ee 


Ghove Spring Works, WINCOLN STREET, CRCESTES AND ENGINE 
ROCHDALE Lancs. Phone :-Rochdale4o28-9 a 


TEL: 2876 "GRAMS ‘FRAMES’ S'LAND 




















































WOLVERHAMPTON 


ENGINEER 


Hobson 


Skill and experience in engineering has long been successfully 





applied in the design, development and manufacture of various 


specialised components of high precision character. 


Present production 1s concerned mainly with advanced projects 


relative to the aircraft and nuclear power industries. 


We have a technical staff capable of dealing with the many 
problems of modern engineering technique and invite enquiries 
regarding projects to which our wide experience can usefully 


be applied. 


TYPICAL EXAMPLES OF HOBSON PRODUCTS 


Hydraulic Jacks and Servos 
Electro-Hydraulic Servo Actuators 

Hydraulic Pumps and Motors 

Liquid Flowmeters 

Engine Control Systems 

Mercury Manometers 

Remote Reading Contents Gauges 

Remote Handling Equipment 

Honeycomb Isotope Manufacturing Machines 
Electro-Mechanical Control Systems for Atomic Reactors 
Specialised Gearboxes 

Atomic Reactor Ancillary Equipment 


Hydraulic Variable Speed Drives 


H. M. HOBSON LIMITED 
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ROLLS-ROYCE 
instal VOKES K.600 KOMPAKS 


in their new Heat Transfer Rig. 


ENGINEER 


The new Heat Transfer Rig at Rolls-Royce Limited is playing a 
major part in their nuclear research programme, and to ensure 
maximum protection our K.600 Kompak filters were chosen for the 
air intake filtration. The Kompak, tested tn accordance with 
BRITISH STANDARD 2831, showed the following efficiencies with 


the highly penetrating test dusts specified: Against Aloxite 50—95° 


1 


Against Aloxite 225-93 Simple replacement of the filtering 
medium, low first cost and a GUARANTEED performance makes 


the Kompak your best buy. Full details available on request. 


* When specifying your filtration requirements, we strongly recommend 





that you request test information against B.S.S. 2831. 


These two views show the dual filte 
on the Heat Transfer Rig. Photo repi 
hy courtesy of Rolls-Royce Ltd. 




















VOKES LIMITED - 


] ( rd } nes Grams & Ca 


GUILDFORD - SURREY 


Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd 


Nokes A 1 | l S e Represented throughout the World 





Air and Gas Filters for Chemical, Nuclear Ener k harmaceu if ar etc; Atr conditioning filters; Compressed air pipe line rs. Air, Oil, and Fuel filters for Diesel, Gas Turbine, and other 
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| THE WORLD’S GREATEST BOOKSHOP» 


i 
= * FOR BOOKS # * 


FAMED CENTRE FOR 
Technical Books 


= That’s what I call quick service—I telephoned 
Foyles at 10 a.m. and the book (although it was 
out-of-print) reached me by the next morning’s 
post. » 


—A Customer’s Letter 
NOW OPEN—FOYLES TRAVEL BUREAU. 


119-125 CHARING CROSS ROAD, LONDON, W.C.2 


Gerrard 5660(20 lines) x Open 9—6 dncludit ng Serandeys) 
T wo ‘minutes from Tottenhem Court Road Station 




















STEELS 


The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 


8 Retention of full hardness 
after heating to 500°C. 


Surface hardnoss up to 
1100 D.P.H. 


. Improved resistance to 
corrosion by water and 


steam. 
Particulars from :- 


Maximum resistance to 


NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 4. 
**Nitralloy, Sheffield” 


Telephone : Sheffield 26646 Telegrams : 


frictional wear and fatigue. 

















G 17% » Worl 


LANSING BAGNALL LTD. DEPT.!!] BASINGSTOKE, HAMPSHIRE, ENGLAND 
Telephone: Basingstoke 1/010. - 
ALSO AT 
TORONTO AND ZURICH, 


= 


Gio Lansing i 
Bagnall 


< i 








Sea 





POWER UNIT ONLY 17," 
LONGER THAN THE LOAD. 


Gives full power-handling 
where no other truck could 
get and incorporates the 
exclusive regenerative brak- 
ing features common to all 
Lansing Bagnall trucks. This 


is a vital feature in pedes- G@ 
trian controlled trucks and 4 
gives unparalleled control 

and safety factors. | 





For details of Pallet & Stillage Trucks |-™ >= 
Ask for Leaflets POEP2/SOEP2. e 
For Fork, Truck, Ask for Leaflet FOEP2. 








’s Most Compact 
Power Unit 


Telegrams: tagnallic, Basingstoke 


BIRMINGHAM, CARDIFF, WARRINGTON, GLASGOW, LONDON, @ 





im Cannes —____} 
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SPACEMAKERS — ‘WoatD INDUSTRY 








ANDERSON Electric 


, ea ‘ & pale, > he 


20-ton E.0.T. CRANE x 44ft. span 





% RUGGED + RELIABLE 


London Office: Finsbury Pavement House, E.C.2. Tel 


AN 


Gveritead Cranes 


% ECONOMICAL 


Some Further Exclusive Features : 


@ LOW MAINTENANCE 


@ ACCESSIBILITY 
@ SUPERIOR VISIBILITY 
@ INTERCHANGEABLE SPARES 


: MONarch 4629 





,2ON 











THE ANDERSON-GRICE CO. LTD. 
TAYMOUTH ENGINEERING WORKS,CARNOUSTIE, SCOTLAND 








Telephone : Carnoustie 2214/5. 


Grams : ‘‘ DIAMOND,’’ CARNOUSTIE 
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“TURBINE?” (1... FURNACES 


USE 


ALL GRADES 
OF SOLID FUEL 
EFFICIENTLY 


ensuring 
LOW STEAM RAISING COSTS 


May we investigate without charge ? 


TURBINE FURNACE COMPANY LIMITED 


238b Gray's Inn Road, London, W.C.1. ‘Phone; TERminus 4365 








ROSE’S EXPANSION PIECES 
PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


UUUU eoUU UU 
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Enaviries Solictted Seno tor Bookiet 
also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- 
SURE CYLINDERS, AND FABRICATED STEEL PLATEWORK 


BRITISH APPLIANCES MFG. CO., LTD. 


DOLLY LANE, LEEDS, 9 
30725-6 











Telephone : Telegrams : STRUCTURAL LEEDS 9 








Bicable Kopeway carrying 250 tons per hour 






at the Westport-Stoc kton Coal Mines, 






New Zealand. Is a Bicable Ropeway the answer 





to your transportation problem ? 













monmber of 
the 
Glover Grove 


fe BRITISH ROPEWAY ENGINEERING CO. LTD. 
PLANTATION HOUSE 
MINCING LANE, LONDON, E.C.3, 





















Tel 


"(rams 


VINeing La 
Borhauling, Fen, London 
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...-0n an industrial site 
in this country... 





Main power plant at the Wilton works of Imperial Chemical Industries Limited. 
Boiler installation by Babcock and Wilcox Ltd., and insulated by Newalls under 
contract to Babcock and Wilcox Ltd. 


ewalls 





NEWALCS INSULATION CoO. LTD. 
Head Office: WASHINGTON, CO. DURHAM. 
4 Member TURNER & NEWALL ORGANISATION 
Office { Depots at: LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE 


BIRMINGHAM, BELFAST, BRISTOL AND CARDIFF dgents and vendors in most markets abroad. 
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WU rite now for 
further 


‘FIELDING’ Cube Balers with pre-compressing unit are designed to handle large 
information 


volumes of general scrap and are especially suitable for the larger scrap yard and factory. 
and details 


Fully self-contained units, they are easily sited on simple block foundations. Press éf' thine 

motions may be carried out under Auto-continuous, Cyclic or Hand Control to suit the latest 
FIELDING 

customer’s individual requirements. PRESSES 


























FIELDING & PLATT LTD + ENGINEERS GLOUCESTER 
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% CROFTS PATENT ‘RO’ TYPE DISC FRICTION CLUTCH 


a really fine general purpose industrial friction clutch 
Powers ranging trom 4 to 320 hp at 100 rpm 
Publication 58\2 

® Roller operated; no toggles or links 

© Compact with smooth lines; strongly built 
© Simple one point adjustment 

®@ Drives in either direction of rotation 








% CROFTS PATENT ‘RM’ TYPE MULTIPLE DISC 








FRICTION CLUTCH 


a high precision unit for machine tools 
Powers ranging from 4 to 15 hp at 100 rpm 
Publication 5613 

® Roller operated; no toggles or links 

@ Compact with smooth lines; strongly built 
@ Simple one point adjustment 

@ Drives in either direction of rotation 





x% CROFTS MAGNETIC CLUTCHES AND BRAKES 
fractional to 45 hp at 100 rpm 
Publication 5767 

@ Fast, sure, shockless engagement 

@ Swift drag-free release giving snap disengagement 

® Stationary field or slipring types for 

wet or dry-plate action 
® Push button or automatic torque control 









CROFTS AIRFLEX CLUTCHES AND BRAKES 


fractional to thousands of horse power 
Publication 573 

@ Fingertip control, air actuated : ideal for 
remote control 

@ Utterly reliable, no adjustment needed 

®@ Controlled acceleration : instant full power 
creeping or inching as desired 

®@ Special conversion sets for presses 





%* standard mechanisms available from stock 


Also makers of: 


cogs GROFTS (ENGINEERS) LIMITED 





d steelwork, Geared mot ~ ey } 
ind non-ferrou astings, Ma hine-cut 6 uv POW I TRANS M I SS ION N G I N t i R S 

i roller ‘ iper-Flushbushes, 
ee haar din, ca oe : Thornbury ° Bradford * Yorkshire 


Worm reduction gear 


Telephone : 65251 (20 lines) Telegrams : ‘‘ Crofters, Bradford Telex”’ Telex 51186 
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EVOLUTION AND TRADITION 


Many readers will notice as they pick up to-day’s 
copy of THE ENGINEER that its outward appearance has 
changed. The design of the cover has been modernised 
Few we think will disapprove. But there is one change 
that may bring sorrow to some. Ever since THI 
ENGINEER was first published 103 years ago its title on 
the front cover has been printed in Old English 
lettering. It is true that more than once during that 
period the lettering was re-drawn. But the artist con- 
cerned still stuck faithfully to the idea that the lettering 
should remain distinctively Old English. Now Old 
English has been abandoned For we found that if a 
new and modern look was to be given to our cover the 
old lettering could not be retained ; new and modern 
lettering in fact turned out to be an essential constituent 
of a new and modern look. But let no one say because 
we have changed some lettering that a tradition has been 
abandoned ! To suppose any such thing would be to 
misconceive what a tradition is ; certainly wholly to 
misunderstand the traditions of THE ENGINEER! For, 
that the tradition of THE ENGINEER is to evolve with the 
times is something any reader can discover for himself 
by observing almost from volume to volume in the past 
how constant small changes have kept the appearance of 
the journal up to date and its presentation of engineering 
news and knowledge attractive to contemporary readers. 
Now, as a consequence of an understandable and 
quite natural evolutionary process, Old English lettering 
disappears from our cover. There is always sadness 
in seeing the departure of something old and familiar. 
But by adopting modern lettering we are upholding 
not deserting our traditions. 


RETROSPECT AND PROSPECT 


For engineers 1958 was a vintage year. Never in any 
previous period of twelve months, very probably, has 
quite so much happened to interest and excite engineers. 
Abroad—to mention some events almost at random 
the year witnessed the completion by Sir Vivian Fuchs, 
using mechanical transport, of the first trans-Antarctic 
journey by land ; the first attempts by man to shoot 
rockets to orbit around the moon; the first transit 
across the Arctic Ocean under the ice, made by two 
American submarines propelled by nuclear power ; the 
establishment in orbit of the first American earth satellite 
and also of the heaviest satellite so far, and the first use of 
jet-propelled passenger aircraft on the Atlantic run. How 
pleasing it was that in making a “ comeback” the de Havil- 
land “*Comet”’’ should be one of the aircraft involved. 
In addition there was held at Brussels a great international 
exhibition especially notable amongst engineers for the 


ingenious structural design of a number of its buildings ; 
and at Geneva a second truly international Conference 
on the Peaceful Uses of Atomic Energy proved second 
in importance only to that held in 1955 at which so 
much hitherto held secret was revealed. On January 1, 
1958, there officially came into being a “Common Market”’ 
agreement amongst six Western European countries and 
as this New Year came in the first reductions of tariffs, 
&c., were made amongst them. But the year saw the 
failure of attempts to create a Free Trade Area around 
the Common Market 

At home the year had much domestically exciting to 
offer. The leading part being taken by British scientists 
at Harwell and Aldermaston in thermo-nuclear research. 
was revealed when details of ** Zeta’ and “ Sceptre [1 ” 
were published ; the Clean Air Act came into full legal 
force and is likely in coming years to become progres- 
sively more effective in preventing the emission of smoke 
and grit over large areas of this country ; a short length 
of motorway—the first ever in Britain—came into use ; 
and a contract for the rapid construction of a much 
more substantial length was signed; discussion of 
water pollution problems became more _ widespread. 
In technical education the centre of interest shifted from 
the universities and colleges to the works. How practical, 
as opposed to academic, training of professional engineers 
should be conducted came under discussion. So also did 
the problem of finding room for all the trainees in works 
equipped to train them. Right at the end of the year 
industrialists and businessmen welcomed a further step 
taken by the Government to make sterling more nearly a 
fully convertible currency. 

It might be thought, looking through that far from 
exhaustive list of important engineering events in 1958, 
that in attempting to write an adequate “ Retrospect ” 
about them within the limits of space available we should 
be in a difficulty. Our case might seem even worse than that 
of the highwayman in the * Beggar’s Opera ” who sighed 
*“How happy could I be with either were t’other dear 
charmer away!” For in our list there are so many 
“charmers.”” Fortunately, however, much of what has 
been mentioned is covered and discussed in other articles 
appearing in this issue or in those which follow. 


A DISAPPOINTMENT OF 1958 

One of the disappointments of 1958—if attempts to 
set satellites in orbit are excluded, there were very few 
others—was the failure of the international negotiations 
designed to create a Free Trade Area around the more 
closely linked economies of the six Common Market 
countries, Germany, Italy, France, Belgium, Luxembourg 
and the Netherlands. Some eleven countries were 
interested in the project. Interestingly, considering the 
caution with which British industry greeted the proposal 








=) 


Cid I 


when it was first made a year or two ago, opposition 
abroad to the plan seemed to make British industrialists 
consider it with greater favour There was never any 
doubt whence the opposition came. It was the represen- 
tatives of France who throughout the long drawn-out 
negotiations within the Organisation for European 
Economic Co-operation constantly seemed to prevaricate 
or to seek means of delaying arrival at any agreement 

and a week or two before the year’s end they seemed 
ready to reject the Free Trade Area concept in its 
entirety. Nor was there any disposition upon the part 
of the other five signatories of the Common Market agree- 
ment to bring much pressure to bear on France, for 
though they themselves seemed to favour the F.T.A 
proposals in principle there were aspects of the British 
proposals which did not at all appeal to Continental 
nations. Naturally, in the circumstances, tempers 
became frayed and at the last meeting of the year, called 
to discuss the subject, the British representative came 
close to threatening France with a trade war between the 
Common Market countries and those European countries 
excluded from it; whilst the French representative 
indignantly declared that his country could not continue 
to negotiate under the duress of threats ! 

Fortunately the incipient quarrel was allowed to go no 
further and later this month there is to be another meeting 
for further discussion, not necessarily of the Free Trade 
proposals but certainly of the relationships between the 
six Common Market countries and the rest. It is possible 
that at that meeting all will go much more smoothly. 
For in the last days of 1958 measures were announced 
simultaneously by France, Germany, the United Kingdom 
and certain other European countries which are likely to 
have profound effects upon the French economy. The 
French franc is to be devalued by 175 per cent and there 
are to be other measures of monetary reform. Sterling 
held by non-residents of the sterling area, together with 
the currencies of several other European countries ts to 
become freely convertible into dollars : France is among 
the countries concerned. France is to liberalise her intra- 
European trade by freeing it from quota restrictions up 
to the level of 90 per cent, though it is disappointing for 
engineering firms in this country to find so many of their 
products still excluded from the French market under the 
remaining 10 per cent. The European Payments Union 
comes to an end and is to be replaced, according to plans 
agreed in 1955, by a European Monetary Agreement. 
All these changes have an obvious bearing upon negotia- 
tions designed to bring the Common Market countries 
into some satisfactory relationship with the remainder of 
the O.E.E.C. community. It may well be, in fact, that 
prevarication has been for several months the only policy 
that the French representatives could possibly pursue 
until such time as the political situation within France was 
clarified and De Gaulle’s government could make up its 
mind. Certainly as the bells rang out joyfully welcoming 
the New Year many who had been prophesying that 
Western Europe must soon be divided by a disastrous 
trade war were feeling very much more cheerful. It ts, 
indeed, difficult to believe that the European nations, 
who have made O.E.E.C. work so successfully ever since 
the war ended, could now allow it to be split apart 


ROAD BUILDING IN BRITAIN 
A very fine road-building feat was going forward in 
1958 in this country 
about 70 continuous miles of road to advanced 
motorway standards were signed at the beginning of 1958. 


Contracts for the building of 
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Phat length of motorway is expected to come into ser- 
vice with little more than six months of the present year 
gone. Meanwhile, towards the end of 1958 the Preston 
by-pass, 8) miles long, also built to advanced motorway 
standards, came into service. In addition, it was 
very pleasing during the year to see, at long last, 
a really quite considerable and widespread effort being 
put into the rebuilding of Britain’s roads. The effort, it 
If the number of 
vehicles on the roads continues to increase at its present 
rate it has been estimated that an annual expenditure 
on the building of motorways and the improvement of 
ordinary roads about twice that now current’ will 
be needed ; and quite soon really drastic action will 
be necessary to drive motor-roads, relatively free of 
junctions, through the very hearts of our larger cities 
It was encouraging during the year to note that certain 
provincial cities are showing a clearer perception of this 
need than is London. Yet when all such criticisms are 
made it is still permissible, we think, to congratulate Mr 
Watkinson upon getting quite a lot done. As a cabinet 
minister he has, of course, publicly to support Govern- 
ment policy. We wonder, however, about his real 
opinions ! Privately, we suspect, he favours a much 
heavier programme of expenditure upon the roads than 
he supports in public. 


is true, is very far from sufficient 


BRITISH RAILWAYS IN. 1958 


For the railways, 1958 turned out a demoralising year. 
No one questions that the great railway modernisation 
plan is reasonably adequate ; and no one questions that 
the railways could not continue to exist as an economic 
entity were the plan not carried out. What has always 
been doubted by some railway critics is whether, even 
modernised according to plan, they can ever pay their 
way. It was because even amongst railwaymen there is 
that nagging doubt, that the events of 1958 proved so 
disheartening. True, modernisation has not yet got very 
far, so that not very much could be expected. But it was 
hoped that in 1958 the deficit on the year’s working could 
at least be substantially lowered as compared with 1957. 
Far from it! A general slackening of Britain’s economy 

that same slackening which has created for the Coal 
Board the novel post-war situation that it cannot sell 
all the coal it has produced and which has reduced 
the demand for steel substantially below the steel 
industry's capacity—so lowered British Railways’ freight 
takings that long before the end of the year it was obvious 
that another substantial deficit must be expected. Depres- 
singly, a new approach had to be made to the Government 
to increase the railways’ borrowing powers, and certain 
changes of timing in the execution of the modernisation 
plan have been decided upon in the hope that increased 
returns Or improved economies will more quickly be 
obtained. But tribulations are no more than challenges 
to bolder spirits. At the centre of the British Transport 
Commission, Sir Brian Robertson remains undismayed 
and breathing confidence in the eventual success of the 
railways ; and elsewhere there is evidence that railwaymen 
are no longer indulging in day dreams about how ideal 
railways are for carrying certain classes of goods or trying 
ridiculously to convince others that only two men are 
involved in moving a goods train along the rails. Some 
good, hard realistic thinking is going on; and during 
1958 in pursuit of realism, the railways began to draw 
into their discussions such bodies as the Federation of 
British Industries. As they settle down after the upset 
of modernisation, the railways are going to quote charges 
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that fully reflect real costs. They won't be interested in 
moving odd lots of freight and will charge accordingly. 
But they may well prove able to quote highly competitive 
rates for regular business. It is a good idea to bring 
customers into the discussion. 


WorKS TRAINING 


Education almost invariably turns out to be a contro- 
versial subject. During 1958 the particular facet of it that 
drew the attention of professional engineers was that of 
works training. The discussion was triggered off by the 
publication by the Council of the Institution of Mechanical 
Engineers of a report of a Committee which had studied 
the subject of works training and which had got out 
certain recommendations. Probably the majority of those 
who studied the document thought there was little 
radically wrong with it. For it recommended much the 
kind of works training that has been provided for several 
generations, suggesting, however, very sensibly, that there 
should be a much more conscious effort to teach the 
trainee rather than to let him pick up what he can as he 
goes through the shops ; and that differing periods should 
be spent in different departments, particularly in the 
latter part of the training period, dependent upon the 
trainee’s intention to go in for design, production, main- 
tenance, sales, management or research, &c. But it 
turned out that there was a body of opinion, by no means 
unsubstantial, which held that this traditional kind of 
training was not that which would best benefit young 
people with the qualities of university graduates. Was it, 
the critics asked, as fundamental as the compilers of the 
report supposed, that professional engineers should 
acquire some handicraft skill ? Could they, in any case, 
in the time allowed and considering the number of trades 
covered, acquire any more than a dilettante skill 2? Would 
they not derive much more benefit from working in the 
shops if they spent a shorter time in them but had much 
more direct instruction, in class as well as in the shop, as 
to what was going on there ? For graduates—-young men 
fully capable of bearing a degree of responsibility—would 
it not be better to concentrate upon giving them experience 
in such departments as the jig and tool, progressing, rate- 
fixing, costing, testing, &c., which would bring them 
not only into contact with all departments of the works 
but give them a far more adequate impression of manage- 
ment techniques and what can and what cannot be done 
in a works ? For our part, our sympathies are with the 
critics, though not with those more extreme ones who 
seemed to hold that graduates intending to make research 
their life’s work need no works training whatever to 
become engineers ! 

But the important point here is not to try to show at 
this stage whether the compilers of the report or their 
critics are right but to recognise how wide is the present 
spread of opinion. The Institution as the qualifying body 
for professional mechanical engineers is in a very respons- 
ible position. Those who set out to train engineers 
necessarily feel they must train them to accord with what 
the Institution lays down. Thus, if the Institution were 
to stick too rigidly to the conservative proposals of its 
committee, it would ban experiment upon the lines 
suggested by the critics. If, as we suspect, the views of 
engineers on this matter of works training are in a state 
of flux (we know that much the same discussion is taking 
place amongst electrical engineers), it would be better 
were the Institution not to specify at all rigidly what 
departments a works trainee should experience but rather 
that whatever his experience, provided it is wide enough, 
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he shall have had the benefit of properly directed instruc- 
tion in the works for some minimum period. This would 
leave room for experiment. Furthermore, it occurs to 
us that in the future there does loom the problem of what 
is to be done about people who go direct from university 
or college into research. Such people may prove well 
able to make important contributions to engineering 
science. Does that make them engineers ? If it does 
not, are they to be excluded from membership of the 
major engineering institutions, those very bodies before 
which papers recording the results of their researches can 
best be presented ? It looks almost as though the 
Institutions may, in the not distant future, need to consider 
the creation of a new class of member. 


TOWARDS COLLABORATION IN SPACE 


[his country cannot hope to be in the forefront 
of advance all along the line. It is sometimes 
argued, in consequence, that recognition of that 
limitation should make us in this country abandon 
whole fields of research so that we can concentrate 
attention upon others. For example, it might well be 
possible to argue that we are so far behind the Americans 
and Russians in the development of rockets that our 
scientists and technologists will never be able to contri- 
bute anything new to rocket technology. But we suggest 
that it would be unwise to accept such a policy. For 
despite specialisation it still remains true that there is 
cross-fertilisation within the sciences and amongst the 
technologies ; advances made in one science or tech- 
nology may well trigger off even bigger advances in 
another. The only limitation that can be accepted, we 
suggest, is of the kind which was accepted by workers in 
the nuclear power field after the war. Deliberately the 
choice was made not to abandon research into the 
generation of nuclear power altogether but to con- 
centrate attention predominantly upon one particular 
method of generating nuclear power—with the grati- 
fying result that Britain now leads the world in_ its 
ability to supply economic nuclear power plants whose 
safety and reliability is being consistently proved 
at Calder Hall and Chapel Cross. Somewhere in 
rocketry we suggest there is a field which British scientists 
and engineers can similarly exploit. We feel it is par- 
ticularly necessary that that field should be found and 
exploited just because so much secrecy surrounds the 
development of rockets. For except by acquiring know- 
ledge for themselves British technologists will be unable 
to gain it at all and unless they gain it they cannot by 
cross-fertilisation see it applied in other engineering 
devices. Yet how sad it is that the subject should still be 
so shrouded in secrecy; and that Americans and 
Russians should be thinking, in the development of 
rockets, more of destruction than of exploration! For 
now that mankind is on the point of discovering the key 
to unlimited power generation by nuclear fusion, with 
all the consequent possibilities of wealth for the world’s 
peoples, the idea of throwing rockets with nuclear war- 
heads across the oceans to support communistic ideals 
or the American way of life or because of fears upon 
one side that the other may be becoming too power- 
ful or, indeed, for any reason at all appears utterly 
anachronistic. Is it not time the world organised a 
new Conference at Geneva—one to study how best the 
nations can collaborate in the exploration of space ? 
Breaking down the veils of secrecy in rocketry might 
prove just as stimulating to advance as it did in the 
field of nuclear power. 
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Royal Navy—1958 


By OUR NAVAI 


No 


N 1947, after the demobilisation ofl 
| Britain’s wartime fleet, the Government 
defined our post-war naval policy as follows 
* The fundamental requirement ts to provide 
a navy strong enough to ensure the safety of 
our vital lines of supply and to provide such 
support for the United Nations as may be 
required, consistent with a minimum demand 
on the nation’s manpower and material 
resources.” Though the outbreak of the 
Korean war made it essential to “ strengthen 
the defences of the free world ~ and thus to 
initiate a large building programme of anti- 
mine and anti-submarine vessels, this policy 
remained basically unchanged until the 
advent of thermo-nuclear weapons. From 
then onwards the Royal Navy’s task has been 
to make “an effective contribution to the 
navies of the Western Alliance,” the basis of 
our defence plan being to prevent rather than 
to prepare for war. During the past year 
many of our reserve fleet ships—including six 
carriers, five cruisers and seven destroyers 
were earmarked for scrapping or selling, and 
the operational fleet, apart from submarines, 
frigates and other craft, has been 
reduced to four carriers, six cruisers and 
thirty destroyers, with two front line carriers, 
eight cruisers and some twenty-six destroyers 
in reserve. The current Defence White Paper 
also gives the disposition of the Active Fieet 
when the carrier “‘ Hermes” and the three 

Tiger’ class cruisers—all laid down 
between fourteen and seventeen years ago 
are completed, in about 1960. There are to 
be two carriers (with another in reserve) 
supported by two cruisers and a number of 
destroyers, frigates and submarines for the 
whole of the Atlantic and Mediterranean area 
as our contribution to N.A.T.O. To provide 
for our peace-time and limited war respons- 
ibilities in the vast area east of Suez, a police 
force of two carriers, one cruiser and a 
number of destroyers and frigates will be 
based on Singapore. One of these carriers is 
to be the “* Bulwark,” which has been taken 
in hand for conversion to an Assault or 
Commando carrier, capable of landing a 


lesser 


Marine Commando of 600 men in helicopters 
tar inland 


THE BRITISH FLEET FROM 1960 


What further scrappings or sales of ships 
will be decided on in the intervening two 
years is anybody's guess. But it now seems 
clear that under our present policy, the 
number of large ships in the Royal Navy will 


be limited to seven front line carriers and 


three “ Tiger’ class cruisers with only as 
many of our existing cruisers as may be 
required to keep the Active Fleet up to 
strength It is also apparent that the 


Admiralty intend to replace cruisers by guided 
missile fleet escort vessels which will have a 
displacement of something between the 
2600-ton ** Daring ” class destroyers and the 
$800-ton ** Dido ™ Four of 
these fleet escort vessels have been authorised 
and given names (of counties), but little more 
has been heard about them. It must, how- 
ever, be emphasised that the Royal Navy’s 
* effective contribution to the navies of the 
Western Alliance’ is to be mainly in the 
anti-submarine role, and it would be mis- 
leading to leave out of account the large 
number of new small ships which have been 
built or authorised and which provide a 


large proportion of our contribution. Sin 


class cruisers 


ee 





CORRESPONDENT 


the naval rearmament programme began in 
1951, Britain has completed 220 minesweepers 
of a new type—capable of dealing with 
magnetic and all types of acoustic mines 
and twenty-five more are still under con- 
struction. We have converted thirty-two 
destroyers to fast anti-submarine frigates and 
completed twenty-two fast frigates, also of 
an entirely new type. Twenty-two more 
frigates have been authorised. The vast 
majority of these new frigates are intended 
to provide anti-submarine escorts ; but a 
few have been built and earmarked mainly 
for anti-aircraft and aircraft direction duties 
This is far from an insignificant contribution 
in anti-mine and anti-submarine vessels, 
though it is pertinent to note that the building 
of almost all these ships was begun before 
our present defence plans came into force. 
But as the second greatest naval power of 
the Western Alliance, the number of carriers 
and cruisers we are contributing can hardly 
be called ** effective.” Moreover, apart from 
numbers, our contribution is open to question 
on other grounds. Are 43,000-ton carriers 
such as “* Eagle ” and “Ark Royal ’’—suitable 
for the anti-submarine role ? And its the 
substitution of fleet escort which 
might well be termed small or “light” 
cruisers—for 8000 or 9000-ton cruisers really 
satisfactory ? As the size of guided missiles 
increases, their equipment will become more 
bulky and it seems unlikely that ships smaller 
than our present day cruisers will be able to 
launch both surface-to-surface and surface- 
to-air guided missiles 


THE RoyAL NaAvy’s ROL! WAR 


Finally, before discussing the number and 
types of ships of the Royal Navy in detail, 
it would be well to consider what they are 
intended to do in the event of war. The 
great importance of the Navy in a limited 
war needs no emphasis. It ts obvious that 


vessels 


IN GLOBAI 


Fig. 1 


-Britain’s largest aircraft carrier, H.M.S. 
in 1941. 
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because of its mobility, it is able to bring 
troops, aircraft and ships rapidly to a 
troubled area and thus do much to prevent 
a local war developing into something more 
serious. But there is much difference ot 
opinion about the role of the N.A.T.O. 
navies in the event of a global war—not 
only between one Government and another, 
but also among defence experts and others 


whose views are entitled to command 
respect. Allied Governments in general 
believe that a global war would be fought 
with thermo-nuclear weapons. But the 
people of both the United States and Canada, 
whose territories cover a vast area, are 
encouraged, in fact, to visualise a war of 


some duration and very great importance is 
attached to the role of the Allied Navies. 
They have no doubt of the need to safe- 
guard the Atlantic lifeline, though the United 
States Navy has been given a deterrent and 
Strategic offensive role scarcely less important 
than that of the U.S. Strategic Air Command. 
Hundreds of millions of dollars are being 
spent by the U.S.A. on the construction of 
super aircraft carriers to launch medium- 
range bombers and on the building of large 
nuclear-powered submarines to launch, when 
submerged, the 1500-mile * Polaris ”’ ballistic 
rocket. It may well be that in the future 

-when these submarines no longer cost 
over £30,000,000—Britain will be able to 
build them because of their great deterrent 
value. But for the present, Britain’s policy 
is to leave it to the Royal Air Force to 
provide our share of the deterrent and the 
task of strategic bombing. 

It is evident, from the scale of our contri- 
bution to the Allied Navies, what the British 
Government feels. It is that as far as Britain 
is concerned, an H-bomb war would be 
suicidal for both sides and would all be over 
in a very short time. Latterly, however, 
some elder statesmen and others entitled 
to speak with authority on defence have dis- 
agreed with this view. One school of 
thought believes that although Britain would 
sulfer terribly, there would be a kind of 
** broken-back ” period after H-bomb attacks 
with millions of people in Britain still requir- 
ing to be fed and clothed. The Allied Navies 





Victorious,’ 30,000 tons, was originally completed 


She has since been rebuilt at Portsmouth Dockyard 
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Navies would thus have to 
bring in these essential imports against 
opposition from 300 or 400 overseas sub- 
marines, thirty-two powerful cruisers and 
4000 maritime aircraft of the Soviet Navy. 
Others again believe that a global war may 
well be possible, but that it will be fought 
entirely with conventional forces and weapons. 
Whatever Russia’s aims may be, the last 
thing she wants is to fight a major war. If 
she found herself committed to such a war 
as the result of her subversive policy, it 
would be a gradual process—developing 
out of a limited war. Why then should she 
use nuclear weapons ? Hitler did not use 
poison gas even during the critical period of 
1944 and 1945, because the Allies had 
warned him they would use a more powerful 
gas in retaliation. Russia has been told that 
any attempt by the Soviet Armies to over- 
run Europe would be countered at once by 
the deterrent. But it would be unrealistic 
to assume that a Western Government would 
deliberately initiate an H-bomb war for any 
Other reason. 


and Merchant 


H.M. SHIpPs 


Thus, in view of the above considerations 
and the uncertainty which still prevails 
about the role of the Allied Navies, there 
seems little purpose in repeating the sugges- 
tion made a year ago in these columns that 
the Royal Navy’s contribution may well 
prove decisive or in discussing the number 
and types of its ships from that point of view. 
It would seem more profitable to discuss 
briefly the various types of ships now form- 
ing units of the Royal Navy and their value 


NUMBERS AND TYPES OF 


and importance under modern conditions of 


naval warfare. 

Battleships —Though the United States 
Navy still maintains its fleet of fifteen or 
sixteen battleships and battle-cruisers in 
reserve, Britain has now only one—H.M.S. 
* Vanguard ”—of 44,500 tons, completed in 
1946, which for the past two or three years 
has been kept in operational reserve, at a 
cost of £700,000 per annum, ready to 
proceed to sea at short notice. Recently she 
has been brought to a lower state of readi- 
ness but is to continue to provide accommo- 
dation and various training facilities for 
Reserve Fleet personnel ** until satisfactory 
alternative arrangements can be made.” 
There can thus be little doubt that her date 
for scrapping is not far off—probably as soon 
as the powerful ** Tiger’ class cruisers are 
completed. 

Aircraft Carriers——-With the completion 
of the ‘“ Hermes’’—launched in 1953 
Britain will have seven first rate front line 
carriers. No date has yet been given for her 
joining the Fleet, but her completion may be 
anticipated before the end of this year. The 
Navy’s newest carrier is the 31-knot, 25,000- 
ton * Victorious ” (Fig. 1) of pre-war design 
and completed in 1941, since when she has 
been modernised and virtually rebuilt in 
Portsmouth Dockyard and her standard dis- 
placement has been increased to 30,000 tons. 
She is now indeed one of the best equipped 
carriers in the world. She has a fully angled 
deck, steam catapult and the latest landing 
control system. Her electronic equipment 
includes a high-powered radar set which can 
detect targets at a considerable range and 
show their position simultaneously in range, 
bearing and height. With this radar system 
goes a new display system which makes it 
possible to clarify the airborne target situa- 
tion quickly and easily, thus enabling her to 
exploit the capabilities of the present and 
next generations of naval aircraft. This 
combination is unique and believed to be in 
advance of what has been achieved in other 
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navies. The * Hermes” will be of a similar 
standard, and also the “ Ark Royal” and 
* Eagle” when modernised. 
The other three front line carriers 

‘** Albion,” ** Bulwark” and ** Centaur.” of 
22,000 tons—are similar in size and type to 
the ** Hermes,” but without her latest equip- 
ment. All three have a modified angled deck 
and, though smaller and a little slower than 
the three larger carriers, will be in no way 
inferior to them in an operational role when 
equipped with steam catapults. The ** Cen- 


our front line carriers—to defend our sea 
communications and provide air support in 
amphibious operations. 

Cruisers.—Pending the era of nuclear 
propulsion for surface warships—an era 
still distant as far as the Royal Navy is 
concerned—the Admiralty has apparently 
decided that fleet escort vessels of large 
destroyer type and frigates give better value 
for money than cruisers. From 1960 there 
are to be only the three “ Tiger”’ class 
cruisers with the Operational Fleet and there 





Fig. 2—H.MLS. ‘ Bulwark,”’ 22,000 tons, modernised fleet aircraft carrier, originally laid down in 1945 


taur ’’ is now undergoing modernisation and, 
when finished, will replace the “* Bulwark ” 
(Fig. 2), which is to be modernised and 
converted to a Commando carrier. Indeed, 
seven Carriers are none too many to maintain 
four in commission in view of refits and the 
need to keep these vessels up to date. With 
the sale of the *‘ Warrior * to Argentina and 
the decision last year to scrap our remaining 
three 13,000-ton ‘* Glory” class carriers 
(together with the two maintenance carriers 
‘** Perseus *’ and ** Unicorn’”’), we have now 
only one second line carrier—the 15,700-ton 
** Magnificent.” The hull of the “ Levia- 
than’’—another ship of this class—still 
remains in the half-finished state she was in in 
1946. The other four ships of this class have 
been taken over by the Dominion Navies. 
Despite the present policy of leaving the 
deterrent to the Royal Air Force, our carriers 
will have a certain deterrent value when the 
new naval strike aircraft ** N.A.39 ” (Plate 13) 
eventually comes into service. It has a 
considerable range and could be used for 
bombing ports and war factories in coastal 
areas. But because this deterrent value is so 
limited it seems regrettable that the Govern- 
ment has decided to scrap the old ** Glory ” 
class carriers. With their hangars, and other 
installations required for aircraft, removed, 
they could carry anything up to fifty of the 
1500-mile naval ‘ Polaris” rockets and 
provide a safer and more effective supple- 
ment to our V-bomber deterrent than the 
land-based ** Thor.” Launched from East 
Anglia, the “‘ Thor ” has not nearly sufficient 
range to,reach the main industrial areas in 
Eastern Russia. To use the ** Glory” class 
carriers for this suggested purpose would in 


no way interfere with the main function of 


seems no likelihood of the fourteen ageing 
cruisers we still have being replaced. Three 
of the smaller ** Dido ” class (5800 tons) and 
two of the larger “Southampton” class 
(9100 tons), all pre-war or war-built, were 
earmarked for scrapping last year. And as 
we are now maintaining in reserve only such 
ships as are necessary to keep the Active 
Fleet up to strength, it would not be sur- 
prising if another five or six cruisers were 
scrapped or sold in 1959, Under present 
conditions the policy of scrapping old ships 
is sound. But whether it is wise to replace 
self-reliant and self-contained fighting units, 
capable of steaming at high speed in rough 
seas, by fleet escort vessels of destroyer type, 
is a matter for serious consideration. To the 
unbiased expert it would appear to be a 
necessary expedient on the grounds of 
economy. What has made the cruiser no 
longer essential ? One recollects that in 
1930—a year when aircraft carriers were 
already very much in evidence-the Board of 
Admiralty were strongly criticised for agree- 
ing, at the London Naval Conference, to a 
reduction of British cruiser strength from 
seventy to fifty. 

Destroyers, Frigates and Lesser Vessels. 
With the scrapping last year of seven more. 
destroyers, the Royal Navy is left with 
fifty-six ships of this type (including the 
** Daring ” class, which are now once again 
classified as destroyers) compared with about 
180 in the Soviet Navy. With the elimination 
of battleships and the advent of the fast anti- 
submarine frigate, this most useful ‘* maid- 
of-all-work ”’ type of ship is now no longer so 
essential. None the less, a fast carrier group 
operating in enemy waters still requires 
protection against attack at night despite the 











additional safeguard provided by radar. It 
is thus surprising that the replacement of our 
ageing destroyers 1s receiving so little atten- 
this to 


tion. Or must we again attribute 

economy ? It may well be that the still far 
distant “fleet escort vessels of destroyer 
type are intended to replace our cruisers 


and destroyers at one and the same time ! 
Were it not for the 
shortage of destroyers 

which proved so 
effective in both world 
wars for detecting and 
destroying submarines 

the frigate position 
could be described as 
very satisfactory 
Thirty-two ol our 
older destroyers have 
been converted to fast 
anti-submarine — {rig- 
ates and forty-four 
Irigates of a new type 
have been authorised. 
of which twenty-two 
will have joined the 
Fleet by March 31 this 
Not all these 


year. 
forty-four frigates ol 
new construction are 
for anti-submarine 
duties. They include 
also a few aircraft 


direction frigates (Fig. 
4) which, assisted by 
early warning aircraft, 
will give carriers a fal 





wider warning of 
approaching attack 
before their own 


detection devices pick 
up the enemy. Another 
type, with a powerful 
anti-aircrattarmament 
of 4°Sin guns in twin 
turrets, will provide 
protection for mer- 
chant ships against arr- 
craft attack. Finally 
they include also general purpose frigates, 
the first of which was laid down a year ago. 
In accordance with present policy, there has 
been a general slaughter of our much slower 
(18-knot) wartime frigates, though no doubt 
some of them we still have will be found for 
several years yet “showing the flag” on 
foreign stations 

Even more sauisfactory 1s the position in 
regard to minesweepers With the comple- 
tion of the twenty-five vessels still building 
this year, we shall have no fewer than 250 
minesweepers, construc- 


Fig. 4 


coastal and inshore 
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ted mainly of non-magnetic materials and 
designed to sweep up contact, magnetic and 
influence mines. The coastal type (Fig. 3) 
are intended to operate in coastal shipping 
channels ; the smaller, inshore type (Fig. 5) 
will sweep in shallow waters, such as rivers 
and estuaries. Both types are powered by 
diesel engines. Again, in accordance with 


Radar equipment on H.M.S. ** Salisbury,’’ a 1740-ton aircraft 


direction frigate 


present policy, the scrapping of our wartime 
ocean-going minesweepers intended for 
sweeping ahead of the fleet is proceeding 
concurrently with the scrapping of frigates 
One cannot, however. but regret the inclusion 
on the disposal list of eighteen of the forty-six 
post-war-built fast patrol boats. All fast 
patrol boats not required to meet commit- 
ments are in fact being sold or scrapped, 
among them eight of the 47-knot ** Dark ” 
class and nine of the 40-knot ** Gay ” class 
Indeed, it seems that the coastal 
whose R.N.V.R. officers and crews did such 


forces, 
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brilliant work in the last war, are now likely 
to become a closed chapter of naval history. 
[here have also been a number of small (120- 
ton) seaward defence vessels—designed to 
detect submarines in the approaches to 
defended ports—built since the war, but these 
are apparently to be retained in reserve 


SUBMARINE AND ANTI-SUBMARINEI 
SITUATION TO-DAY 


[HE 


Submarine.—Much is already known of the 
actual or anticipated performance of sub- 
marines built or building. But the details of 
the devices now available for locating and 
destroying them have not been divulged, 
which makes it difficult to assess the effect 
which submarines are likely to have on naval 
operations in the future. It is, however, 
beyond any doubt that the Board of 
Admiralty and all senior naval officers who 
are In a position to know both sides are pro- 
foundly impressed with the greatly increased 
offensive and defensive power given to under- 


water vessels by nuclear propulsion. It has 
changed the submarine from a relatively 
cumbersome and slow-moving craft-——which, 


none the less, twice nearly brought this 
country to her Knees in the two world wars 

into a submerged vessel which is as fast and 
as manceuvrable as a surface ship. Proceed- 
ing submerged for as long as desired at speeds 
of 25 knots or more and at varying depths 
between 100ft and 1000ft, with a propulsion 
unit as silent as an electric motor, she is ging 
to be extremely difficult to locate and destroy 
It will be recollected that when faced With 
the escort carrier and airborne radar in 1943, 


the conventional submarine, as we ave 
known her since the early years of ‘this 
century, could no longer remain on !the 


surface with any degree of safety. Since then 
submerged speeds and endurance have risen 
considerably as the result of streamlining and 
additional batteries. The snort breathing 
tube has also made it possible for underwatel 
craft to recharge their batteries while diving 
at periscope depth. But all these innovations 
were recognised as mere stopgaps. As antici- 
pated, the snort tube can now be detected by 
radar, and a speed of 16 to 17 knots for one 
hour no longer meets operational require- 
ments. The craft required was a submersible, 
able to operate long enough and fast enough 
to intercept a target reported 100 miles distant 
and to evade a fast anti-submarine 
The Germans hoped much from Professor 
Walther’s high test hydrogen peroxide engine 

giving a submerged endurance of 160 miles 
at 25 knots. But the engine is merely a 
booster and in submarines with this type of 
engine there is litthe room for armaments or 


vessel. 





Fig. 3—H.M.S. ** Coniston,”’ 360 tons, diesel coastal minesweeper, 


post-war design 


Fig. 5—H.M.S. ** Inglesham,”’ 


120 tons, diesel inshore minesweeper, 
post-war design 
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anything else other than machinery. Britain 
has built two submarines of this type—the 
* Explorer” and ** Excalibur,” for training 
anti-submarine personnel—and is unlikely to 
build more. 

[he solution has been found in nuclear 
power, and after six years of investigation the 
United States Navy was able to commission 
the ** Nautilus ~ early in 1954. She has been 
an unqualified success and the Americans 
have decided not only to build all their future 
submarines with a nuclear power plant, but 
also to construct a nuclear powered surface 
navy as soon as practicable. Already they 
have twenty-two nuclear powered submarines 
built, building or authorised. Those under 
construction include four large submarines 
of over 4000 tons, designed to carry 
three or four ** Regulus Il” flying bombs—-a 
guided missile with a range of 1000 miles 
Phe design of the large submarines for launch- 
ing when submerged the 1500 mile range 
“Polaris” ballistic rocket has not been all plain 
sailing. Congress has authorised funds for 
building nine vessels of this type, but pending 
further developments the Defence Depart- 
ment has awarded contracts for only five 
of them. Also building are seven * high- 
speed attack submarines of the 2700-ton 
** Skipjack * class with a whale-shaped hull 
to increase submerged speed ; and the 
$700-ton “Triton,” with two atomic 
reactors, designed as a radar picket vessel 
to accompany high-speed carrier Task Forces 
The remainder are Overseas patrol sub- 
marines of the “ Skate” class, a 2190-ton 
version of the much larger and more costly 


3200-ton prototype ** Nautilus.” The 
voyages of the ** Nautilus ” and * Skate ~ in 
Northern Arctic waters must indeed have 


made clear to everyone that the day of the 
nuclear powered submarine has arrived. 
Nothing definite is known of what Russia is 
doing in this direction, but there are in- 
dications of a pause in her submarine 
construction, no doubt because 
meeting with the same difficulties as the 
United States had to face in designing a 
complete nuclear propulsion plant for sub- 
marines. But she is second to none in her 
nuclear capacity and we would be wise to 
assume that she, too, is building large ballistic 
rocket-firing submarines, not for deterrent. 
but purely for offensive purposes. 

For Britain the main obstacle to nuclear 
propulsion is the heavy cost. Naval experts 
and other enthusiasts, who realise the great 
increase of offensive and defensive powel 
given to an underwater vessel by nuclear 
power, urge that Britain should also build 
rocket launching submarines to add to our 
deterrent power. But the estimated cost of 
these large United States submarines is 
between £30,000,000 and £35,000,000. Even 
assuming they could be built in Britain 
for about £20,000.000, we cannot afford 
£20,000,000 to construct vessels whose sole 
purpose is to launch ballistic rockets. The 
most we can hope to do for some years yet 
is to build anti-submarine nuclear-powered 


She 1s 


submarines somewhat smaller than the 
** Skate’ class. estimated to cost about 
£10,000,000 if built in this country. Sub- 


marines of that size, with a hull shaped like 
a whale, as in the “ Skipjack ” class, might 
well have a speed of over 30 knots. They will 


provide one of the most effective means of 


locating and destroying the large ballistic 
Jaunching submarine and thus make the 
Royal Navy's contribution to N.A.T.O. 
navies much more effective than it is at the 
present time. It is thus very satisfactory 

and an indication of the importance now 
attached by the Admiralty to building a 
flotilla of nuclear-powered submarines when 
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Our finances permit—that we have purchased 
from an American firm a complete nuclear 
submarine propulsion unit. 
nuclear power are in many ways simple ; 
but the problem of producing a power plant 
for the propulsion of ships which is compact, 
light in weight and not too costly requires 
much investigation and research. As the 


result of this transaction we may now hope 
to see Britain’s ** Dreadnought * submarine 
in commission within the next four years. 
Meanwhile the construction is continuing of 
eight streamlined conventional submarines of 
class (Fig. 6) with 


the ** Porpoise ” high 


The principles of 


nuclear-powered submarine remaining 
totally submerged for as long as desired——has 
nothing to fear from radar. Research has 
been concentrated on this problem and there 
is little doubt that there has been an immense 
increase in range since the 1930s when it 
was considered fortunate to receive back an 
asdic “ ping” from an object 3000 yards 
away. Moreover a squadron of helicopters 

with their ability to hover—will be able to 
use these devices to great advantage. They 
can lower an asdic to “ ping” on a target, 
or a sonobuoy to listen to it, both installa- 
tions automatically transmitting the results 





Fig. 6—H.M. Submarine ** Porpoise,’’ 1500 tons, diesel-electric drive, post-war design 


submerged speed, three of which will be in 
service by next March. This class may be 
described as a great improvement on the 
German type XXI, and they are able to 
use both air and surface warning radar at 
periscope depth as well as on the surface. 
In all, the Royal Navy now has some sixty 
submarines, including two hydrogen peroxide 
vessels and four midgets, with five more 
**Porpoise * class to come. All are fitted 
with the snort and the vast majority have 
been reconstructed for good streamlining 
and, as far as practicable, given increased 
battery power. 

{nti-Submarine._-Whether a global war 
will be fought with nuclear or conventional 
weapons, the problem of anti-submarine 
defence to-day primarily depends for its 
solution on increasing the range of detecting 
devices. Neither ballistic rocket launching 
submarines nor submarines firing the modern 
version of a torpedo—-a homing missile 
need deliberately to come near an anti- 
submarine vessel to do their work. It ts 
thus of the highest importance that modern 
asdic and hydrophone installations should 
have the greatest possible range. since the 


to the helicopters above which can then, as 
in a surface ship, plot the course and speed 
of the submarine. 

Until recently, the hunting craft would have 
found it no easy matter to maintain their 
contact with a vessel proceeding at a speed 
of 25 knots in any direction and at any 
depth down to 1000ft. But the new atomic 
depth charge has considerably eased the 
problem. At the present time, because of its 
vast destructive area, only an aircraft or 
helicopter can make use of it. Nor ts the 
supply of fissile material yet so plentful that 
this new type of missile can be wasted on a 
doubtful contact None the less atomic 
depth charges, and the new lightweight guided 
torpedo launched from an aircraft, helicopter 
or submarine, should provide very effective 
counters to the nuclear-powered submarine. 
U.S. anti-submarine vessels are already 
armed with a rocket-propelled depth charge, 
projected from a launcher which can be 
trained in any direction. And this is now 
being supplemented by a new type of rocket- 
assisted homing torpedo fired from surface 
ships with a range of several thousand yards. 
But the main anti-submarine weapon of 





Fig. 7—The ‘* Scimitar,’ Britain’s new naval twin-engined interceptor and strike aircraft now in service, 


replacing the ** Sea Hawk.” 


It is seen with the leading edge flaps, carrying the forward part of the 
fences, and the blown plain flaps depressed 
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Fig. 8—The Westland ** Wessex 


the destroyer and frigate is still the triple- 
barrelled mortar known By 


means of electronics, the asdic set is married 


* limbo.” 


as 


to three large muzzle-loaded mortars which 
are fired automatically in a pattern at the 


position where the submarine is expected to 
be when they arrive. Finally, in both world 


submarines accounted for 


wars, submerged 

many enemy submarines making a passage 
on the surface. There 1s good reason to 
believe that relatively small nuclear-powered 
submarines will have no less success in the 
future if they are provided with the latest 


types of asdic and hydrophonic installations 
and are as fast or faster than the submerged 


vessel they are hunting 
THe FLeer Atk ARM 
[he first swept wing aircraft for naval usc 


joined the Fleet in September, when a 


squadron of ** Scimitars ” (Fig. 7)-—singk 
seat, twin-engined interceptor and strike 
aircraft—-was embarked in the * Victorious.” 
Built by Vickers-Armstrongs and formerly 


known as the Supermarine “* N.113,” this 
machine is powered by two Rolls-Royce 

Avons ”’ and fitted with the * blown-flap ” 
system to increase lift and reduce landing 
speed-—a very important asset in carrier- 
borne aircraft. She will in due course replace 


the ** Sea Hawh Close on the heels of the 
** Scimitar *’ comes the two-seat all-weather 
naval fighter, ‘““Sea Vixen” (D-.H.110) 
also powered with two Rolls-Royce ** Avons,”’ 
to replace the “Sea Venom.’ A service 
trials flight of “* Sea Vixens ’ was formed last 
year Ihese machines are to be armed 
with the air-to-air guided missile * Fire- 
streak ’’ and rocket batteries and will provide 


the principal weapon for the long-range air 
defence of the Fleet Finally, are 
promised in due course a long-range strike 
aircraft—-the Blackburn N.A.39, powered by 


We 


two de Havilland ** Gyron Junior ’’ engines 
to replace the ** Wyvern.”’ An initial pro- 
duction order has been announced and the 


manufacturers have been authorised to seek 
orders from a number Common- 
wealth and other friendly countries. It has 
been specially designed to operate at low level 

to defeat radar—thus representing a com- 


for it ol 


plete breakaway from the previous concep- 
tion of high altitude bombing. The N.A.39 
will be equipped to carry nuclear weapons 
and with its increased range may wel! be 
egarded as having deterrent value ag ust 
iargets in the vicinity of coastal areas. The 


United States Air Force are also showing an 
interest in 


this machine. On Plate 13 we 


” 


with a Napier ** Gazelle *’ engine 


illustrate the N.A.39 and other carrier-borne 


aircraft now at a similar stage in their 
evolution. 
These jet aircraft—with the three-seater 


anti-submarine Fairey *‘ Gannet,” powered 
by an Armstrong Siddeley ** Double Mamba” 

and helicopters will provide for our main 
future requirements in carrier-borne aircraft 
Incidentally, a production order has been 










Jan 1959 


given for a new mark of Fairey ** Gannet ” 
the A.E.W. Mark IlI[—which will eventually 
replace the American ** Skyraider~ for air- 
borne eariy warning duties. These A.E.W. 
aircraft give far wider horizon 
warning of approaching attack before the 
ships’ own detecting devices pick up the 
enemy For anti-submarine duties, the 
Fairey ““Gannet’> may well be our last 
fixed-wing aircraft, in view of the increasing 
use Of helicopters to locate, fix and destroy 
submarines. Squadrons of * Whirlwinds ~ 
are already in service afloat and these are to 
be replaced by the Napier ** Gazelle ” 
turbine powered Westland ** Wessex ” (Fig 
8) A substantial production order for 
these helicopters has been given and deliveries 


Carriers a 


gas 


are expected to begin early next year. They 
are to be equipped with homing missiles, 
no doubt similar to the missiles now 
in service with United States carrier- 
borne anti-submarine squadrons. Apart 
from introducing the angled deck, steam 


catapults and mirror landing sights which 
have so greatly increased the operational 
efficiency of N.A.T.O. carriers, the Fleet 
Air Arm is doing everything possible to 
build up the air branch of the other N.A.T.O. 
navies. Two new types of French aircraft 
carried out deck landing trials on H.M.S. 
‘Eagle’ and German pilots have been 
trained by the Fleet Air Arm in the two types 
of British aircraft with which the German 
naval air arm is to be equipped—the * Sea 
Hawk “ and Fairey ** Gannet.” 


(To be concluded ) 


British Railways in 1958 


LTHOUGH steady progress was made in 
A the overall plans for the modernisation 
of British Railways during 1958, particularly 
in the introduction of diesel locomotives and 
multi-unit railcars and in the civil engineer 
ing work connected with electrification, the 
deterioration in the financial position of the 
railways gave rise to considerable concern 
From the middle of the year onwards it 
became increasingly clear that the steady fall 
in freight trafic was bringing about a serious 
financial situation, despite a slight increase in 
passenger receipts. The full import of the 
position was made clear when, in November, 
the Minister of Transport and Civil Aviation 





35-ton precast blocks for the Slade Lane Bridge erected on staging. 
diaphragms and post-tensioning, the beam is lowered and rolled into position 





placed betore the House of Commons a report 
by the Chairman of the British Transport 


Commission. This report stated that at 
that time the working deficit on British 
Railways for the year was estimated at 


£85,000,000, or some £20,000,000 more than 
the previous year. It was_ particularly 
unfortunate that the decline in goods traffic 
came at a time when the modernisation plans 
were progressing but, said the report, the 
continuation of the plan would be an 
essential contribution towards making the 
railways pay their way. The report pointed 
out that the process of rationalisation of the 
railway system would be accelerated. and a 





After construction of cast-in-situ 
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London-Birmingham 
Motorway 


The largest road scheme ever undertaken in this country 
was started in 1958. The main section of the scheme, from 
just south of Luton to the Dunchurch by-pass near Rugby 
is 53 miles in length ; it was put out to tender in four 
contracts, and in fact one firm successfully obtained all four 
contracts, and, later on, a 2-mile extension near Crick in 
Northamptonshire, along the future route to Yorkshire 
Thus, with the St. Albans by-pass motorway to the south of 
it, around 70 miles of dual, three-lane, road built to the 
finest motorway standards is involved 

The scheme has aroused enthusiasm, not only on account 
of its size, but also because of its speed of construction 
It is due to be completed next October, and the 
contractor of the main section here described has to face 
a penalty of £40,000 per week that completion is overdue 
It has been pointed out that this rate of construction might 
not be so remarkable across virgin prairie, but in the densely 
populated and highly-developed country through which it 
is being built, the pace set reflects the greatest credit on 
the civil engineers concerned. The work is considered to be 
the most highly mechanised civil engineering scheme under- 
taken anywhere in the world, except for opencast coal 
mining. The value of plant is about £5,000,000, or almost a 





Plate | 





third of the contract sum, and about 
20 h.p. is available per man. ; 

A typical section of road at a stage of 
construction typical of the 1958 works 
is illustrated ABOVE, showing the dry 
lean concrete base course being laid 
by a paver, and compacted. The com- 
pacted formation is sealed with a 
bitumen spray and chippings. On 
embankments, compaction must be to 
less than 10 per cent air voids, and 
less than 5 per cent on the top 2ft, 
with 6in of granular fill underlying 
the base course. At this stage concrete 
kerbs are built to define the edges of 
each carriageway ; the top of the kerb, 
in white concrete 1ft wide, is the con- 
trasting marginal strip of the finished 
road. The base course consists of 14in 
compacted thickness of dry lean con- 
crete (an 18:1 mix) laid in two layers, 
and also sealed with a bitumen spray 
and chippings The 4in of ‘* black 
top’ needed to finish the road will 
be constructed this year. 

The illustration on the LEFT shows 
progress made by last September in 
constructing the flyover junction with 
the A.45 road (Weedon-Northampton) 
at Upper Heyford. There are six junc- 
tions altogether. A.45 will pass over 
the motorway on a roundabout, defined 
by the two reinforced concrete bridges 
shown, and the embankment to the 
left, where construction of one of 
the slip roads may be noted. The 
white-topped kerbs and lengths of base 
course already laid on the two 36ft 
Carriageways of the motorway stand 
out in this view. 

By the middle of last month, the 
constructional programme was up to 
schedule, and work valued at about 
£8,000,000, out of the total contract 
sum of about £16,000,000 for the 55 
miles of road, was completed A 
considerable effort had been made in 
the Spring, and by the middle of the 
year progress was ahead of schedule in 
many respects. Later on, bad weather 
counterbalanced this favourable start. 
Consultants: Sir Owen Williams and 
Partners ; contractor: John Laing and 
Son Limited. 
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. . id . k The 55-mile length 
Motorway Bridgeworks isc cnscn-sirmins 
ham motorway calls for 
the construction of 132 bridges. Other structural works—which, like the 
bridges, are principally built in concrete—include cattle underpasses and 
drainage culverts. Excavation totals about 10,000,000 cubic yards. Before 
much of the earth-moving could be got under way, many of these concrete 
structures had to be built, at least to an intermediate stage 
In these preliminary stages, a high degree of co-operation was required from 
all the focal authorities and the public utility services along the route of the 
road. All such services had to be cut and rerouted, and the drainage of the 
route re-established. This phase of the work involved the realignment of 
17 miles of cross roads, and of all the services which they carried, and in one 
case, the repositioning of a number of 132kV transmission line towers 
The UPPER RIGHT illustration shows construction last September of a 
railway underbridge (for the Stratford-on-Avon-Midland Junction line), with 
a precast concrete cantilever beam being erected. Note that the cantilever 
and suspended span construction is in precast concrete, with cast-in-situ 
columns. The design of these concrete structures was evolved with the con- 
structional programme much to the fore, so that simplicity, repetition and 





the concrete structures illustrated. The BOTTOM RIGHT- 
HAND illustration shows yet another category amongst 
the bridgeworks, namely, a small overbridge. It is in two 
spans, with a pier in the central reservation of the motorway 
The bridge is of reinforced concrete, and it was constructed 
in seventeen days 

Some idea of progress during 1958, up to the middle 
of December, may be of interest As mentioned on 
Plate 1, the work completed then was valued at about 
half of the total Excavation was well-advanced, with 
9,000,000 cubic yards completed During the summer 
months of the work, bulk excavation was carried out at 
the following rates May, 1,863,000 cubic yards June, 
1,368,000 cubic yards; July, 1,309,000 cubic yards and 
August, 1,266,000 cubic yards. By the middle of December 
fifty-nine bridges had been completed, and completions 
were being recorded at a rapid rate, since work is being 
concentrated on them during the winter. Eighteen miles of 
sub-base was prepared, and 12 miles of the base course 
of dry lean concrete was in position. The consultants 
4 


and contractor are as named on Plate there are various 


sub-contractors on certain parts of the work 
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speed in erection have been prominent. Another example 
is the road underbridge, shown on the LEFT as it was last 
October, which is a 50ft span bridge over the Newport 
Pagnell to Wolverton road. This bridge is an arch in plain 
concrete. The arch was built from a travelling gantry 
shown in the background 

A typical arch culvert is illustrated BELOW RIGHT 
Drainage works are perhaps the least spectacular but cf 
high importance amongst the various classes of construc- 
tional work. Many of these culverts have been built in 
unreinforced concrete, at high rates of progress, mostly 
in the early part of the summer of 1958. The cattle under- 
pass shown at the BOTTOM LEFT (the photograph was 
taken last July) is at a stage before construction of the 
embankment, and clearly earthworks now abut on several of 
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Railway Modernisation 


Three examples of the civil engineering aspects during 
1958 of British Railways’ modernisation programme are 
iltustrated on this plate. Main line electrification between 
Manchester and Crewe involves some degree of reconstruc- 
tion of eighty-eight bridges on a 31-mile stretch. Three 
major bridgeworks are included, of which one, the Slade 
Lane bridge (RIGHT), was completed late in the year 
This bridge is a particularly instructive example of the 
special problems of railway civil engineering. Structural 
units around 40 tons in weight can be handled by 
railway equipment, and this fact was utilised to build the 
bridge as four independent box-beams, each consisting of 
sixteen 35-ton precast blocks, prestressed together The 
blocks were cast in a factory at Norwich, brought by rail 
to the site, and erected on a temporary staging. The 
rolling-in programme was complex, since two old bridges 
were superseded, and the line was kept open. The first beam 
is here shown rolled into its final position last August. The 
bridge is on the skew which introduced a special problem 
in assessing the reactions at the four supports, where the 
beam is carried on rubber and steel sandwich pads as ex- 
plained in an accompanying article. Designer: Mr. J. Taylor 
Thompson, chief civil engineer, London Midland Region 





Reconstruction of the junc- 
tion of the three routes 
which converge at Barking 
is the key problem in the 
electrification of the London- 
Tilbury-Southend lines. Cross- 
ings on the level are being 
eliminated by a ** dive- 
under "' on the down side of 
Barking station and two fly- 
overs on the up side. On 
the RIGHT we show progress 
of the two fly-overs last 
November. The St. Pancras- 
Tilbury line is to be carried 
over the other two lines on 
a double-track fly-over built 
in precast partially-prestressed 
concrete, shown to the 
left. In the foreground are 
the piers, under construction, 
for the single-track fly-over 
carrying the Underground Up 
line. This scheme is scheduled 
for completion at the end 
of this year. Engineer : Mr. 
A. K. Terris, chief civil en- 
gineer, Eastern Region, and 
his staff ; contractor: W. and 
C. French, Ltd. Full descrip- 
tion ‘‘ The Engineer,’’ March 
28, 1958 
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and his staff ; contractor Leonard Fairclough, Ltd. 

The Kent coast electrification—we illustrate (LEFT) the 
construction of retaining walls in progress near St. Mary 
Cray, on a section of line where the track is being quad- 
rupled. This illustration gives an idea of the difficulties of 
carrying out new work without interfering with the exist- 
ing tracks. The retaining wall is in reinforced concrete, 
and, apart from excavation, the work involves preparing 
the new formation, and installing precast concrete 
drainage channels and cable ducts ior the traction feeder 
cables. This section of the route—from Victoria to Gilling- 
ham—was in fact electrified before the war, but major 
improvements are in progress to provide four clear 
tracks in place of the complicated system of crossings and 
sharp curves. Electrification will extend over 80 miles, and 
will cost £25,000,000, including rolling stock ; it is due 
for completion this June. Civil engineering works are 
under the charge of Mr. F. E. Campion, chief civil engineer, 
Southern Region, and his staff ; contractor for the work 
illustrated : George Wimpey and Co., Ltd. 
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Locomotives 





of the first of thirty-three 2200 h.p. diesel- 
hydraulic locomotives being built at its Swindon 
works These locomotives have a BB wheel 
arrangement and with a weight of 78 tons have 
maximum tractive effort, at 33 per cent 
adhesion, of 52,400 Ib. They have two Maybach 
engines, each giving 1056 b.hp. at 1400 r.p.m 
Power is transmitted from each engine through 
Mekydro units to axle-mounted gearboxes 


The 1200 h.p. diesel-electric locomotive on 
the LEFT is one of twenty supplied for mixed 
traffic duties on the London Midland Region 
by the Metropolitan-Vickers Electrical Company, 
Ltd. It has the unusual C,-B, axle arrangement, 
t >r which the heaviest part of the power 
equipment is carried at the three-axle bogie 
end. This gives an even distribution of the 97 
tons weight over the five axles. These locomotives 
have a maximum speed of 75 m.p.h. and a 
maximum tractive effort of 50,090 Ib 
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To provide a locomotive for training instructors and 


drivers for the coming electrification of the London Midland 
Region main line, the original Metropolitan-Vickers gas 
turbine locomotive has been rebuilt as an a.c. electric 
locomotive. As can be seen from the photograph repro- 
duced on the LEFT, the C,-C, wheel arrangement has 
been retained but only the two outer axles on each bogie 
are now motored. In the conversion the gas turbine and 
associated auxiliaries were replaced by a transformer and 
mercury arc rectifiers, which supply power to four of the 
original traction motors. The main transformer has three 
windings and its primary winding is so arranged that it 
can be connected to a 25kV or 6:25kV supply, according to 
the voltage of the overhead line. The secondary winding 
supplies three Hewittic glass bulb multi-anode rectifiers 
for the traction load, and the tertiary winding provides an 
800V supply for train-heating. The roof of the locomotive 
has been modified to accommodate a single pantograph and 
an air blast circuit breaker, and both cabs have been re- 
modelled and re-equipped to conform as nearly as possible 
to the design of the newa.c. locomotives being introduced on 
British Railways, although the future cabs will have more space 
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25kV A.C. Railway Electrification 


The introduction of 25kV a.c. single-phase electrification on British Railways 
presents many problems in connection with new types of equipment, new 
techniques and their effects on signalling and telecommunication. To study 
these problems, a section of the Crewe to Manchester Line, between Wilmslow 
and Slade Lane Junction via Styal, has been completed as a pilot scheme. One 
of the special vehicles built for testing, shown on the RIGHT, has been 
designed to enable signalling and telecommunication circuits to be tested 
and to study the effects on them of 25kV electrification. It simulates the effects 
of an electric locomotive taking current from the overhead line, with the 
return current going through the running rail back to the feeder station. This 
is done by feeding a supply into the overhead equipment at reduced voltage 
and by short circuiting the overhead equipment at a point some distance from 
the supply, varying currents being imposed in the running rails. The vehicle 
takes the 25kV supply from a cable sealing end on the overhead structure to 
an isolating switch and then to the primary of a transformer mounted on the 
vehicle. An oil tank, circulating pump and cooling fan are fitted and there 
is a fuse and distribution board by which connections between the transformer 
secondary and the overhead line are made. By altering the transformer 
tappings, varying voltages are fed to the impedance of the short circuited 
loop of overhead equipment, so varying the current in the running rail 





The installation of overhead equipment for 
the electrification of the lines has been con- 
siderably speeded by the introduction of some 
new mobile equipment, including mast erection 
trains and a mobile platform for putting up mast 
fittings. The mast erection equipment com- 
prises three trains working in conjunction and 
was developed by B.I.C. Construction Company, 
Ltd. The first train carrying a power earth 
auger bores the holes for the mast founda 
tions. The second train places the masts in 
the holes. The third train consists of hopper 
wagons which provide a supply of sand and 
aggregate by conveyors to the continuous con- 
crete mixing and placing equipment on the 
truck illustrated on the LEFT A pair of 
mixers on this truck either deliver the con- 
crete directly into the hole, as shown, or to an 
adjacent telescopic placing unit The truck for 
mast fittings erection, illustrated BELOW LEFT, has 
a hydraulically operated platform which can be 
manoeuvred to give access to mast tops and 


overhead gear 





The 25kV a.c. system of electrification employs lighter overhead equipment than any used on 
d.c. systems, and there are many properties of the new equipment which require to be tested 
under actual running conditions. For this purpose, there has been developed a pantograph testing 
vehicle capable of being hauled at speeds up to 100 m.p.h., which is illustrated BELOW. An 
observation dome is situated in the centre of the vehicle, from which the behaviour of the panto- 
graphs and overhead equipment can be observed. The vehicle contains recording equipment to 
indicate any loss of contact between the pantograph and contact wire, which would cause arcing 
under service conditions. Other equipment in the testing vehicle measures speed, pantograph 


pressure and height of contact wire from rail level 
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The oil tanker ‘* N. Georgios 
Tankers (RIGHT), which has all super- 

structures aft, was built and 
engined by Scotts’ Shipbuilding and Engineering 


r 


> 


ompany, Ltd., for Libra Compania Naviera S.A 
of Panama. The main dimensions of the ship are 
ength between perpendiculars 535ft breadth 
72ft and depth 41ft 10in, and a deadweight o 


19,726 tons is carried on a draught of 31ft Yin 


f 


There are twenty-seven oil cargo tanks and electric 
power is developed by two 750kW turbo-altern- 


ators and one 200kW déiesel-driven alternator 


The service speed is 15 knots and propulsion is 


by one set of two-cylinder, double-reductior 


geared turbines developing 8650 shp. at 100 


c 


propeller r.p.nm 





On the RIGHT is the ‘* Halia,’’ built by Haw- 
thorn Leslie (Shipbuilders), Ltd., for Shell Tankers 
Ltd. She carries a deadweight of 18,000 tons on 
557ft length overall, 69ft 3in breadth, and 39ft depth 
having eleven triple tanks, fitted with the Butter- 
worth cleaning system, and a main pump room 
equipped with four centrifugal turbine-driven 
pumps. Two 550kW, 450V, 60 c/s geared turbo 
alternators, one working and one standby, provide 
electric power, and, in addition, there is one 
200k W diesel-driven alternator Hawthorn Leslie 
(Engineers), Ltd built the turbine propelling 
nachinery, which develops 8250 maximum s.h.p 
and drives through double-reduction articulated 
gearing. Steam is supplied at 500 Ib per square inch 
and 800 deg. Fah. by two Foster-Wheeler ‘‘ D 
boilers equipped with superheaters, economisers, 
air heaters and forced draught fans. The condenser 
maintains a vacuum of 28\in with sea water at 


75 deg. Fah 
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The Furness Shipbuilding Company,  Ltd., 
delivered the ‘‘ San Edmundo "’ (LEFT) to the Eagle 
Tanker Company, Ltd., last year. The ship has a 
length between perpendiculars of 525ft, a breadth 
of 71ft, a draught of 30ft 6in, and a deadweight of 
18,075 tons. There are twenty-seven oil cargo 
tanks and cathodic protection is fitted in the nine 
centre tanks. The cargo is handled by three 
700 tons-per-hour turbine-driven centrifugal 
pumps, while stripping is by three 150 tons-per- 
hour vertical steam pumps. Electric power is 
supplied by two 325kW turbo-generators and 
one 150kW diesel-driven generator. Propelling 
machinery consists of one set of Richardsons, 
Westgarth double-reduction, geared turbines, 
developing 7500 s.h.p. at 100 propeller r.p.m 
and taking steam at 450 lb per square inch and 
750 deg. Fah. from two Foster-Wheeler ‘‘D" 


water-tube boilers 





The 31,560 tons deadweight tanker “* British 
Honour "' (LEFT) was built and engined at Belfast 
by Harland and Wolff, Ltd., to the order of the 
B.P. Tanker Company, Ltd. The hull has a length 
between perpendiculars of 630ft by 85ft 6in beam 
by 46ft 8in depth, and there are thirty oil cargo 
compartments, fitted with Butterworth tank clean- 
ing system. The generating plant consists of two 
600kW, 440V, 60 c/s B.T.H. geared turbo-alter- 
nators, one working and one standby, one 75 kW 
steam engine-driven alternator, and one 150kW 
diesel-driven alternator. Propulsion is by a single 
set of compound double-reduction geared turbines, 
developing 14,000 service s.h.p. at 105 propeller 
r.p.m. Impulse blading is fitted in h.p. ahead 
and h.p. and |.p. astern turbines, and reaction 
blading in the double-flow I.p. ahead turbine 
Two Babcock and Wilcox water-tube boilers pro- 
vide steam at 600/b per square inch and 850 deg. Fah. 
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Designed to carry a deadweight of 5090 tons, 
the ‘' Waikare "’ (RIGHT) was built by Alexander 
Stephen and Sons, Ltd., for the Eastern trade of 
The ship has a length 


Cargo Ships 


the Union Steam Ship Company of New Zealand, Ltd 
of 325ft by 51ft beam by 26ft depth, has a ‘‘ Costa’ propulsion bulb fitted to 
the rudder, and carries general, bulk inflammable and refrigerated cargoes 
MacGregor single pull steel hatch covers are fitted to the three weather deck 
hatches which are served by twelve derricks, plus one 25-ton unit, powered 
by Clarke Chapman electric winches. Propulsion is by a Mark 6S.D.60 Stephen- 
Sulzer diesel engine having six cylinders of 600mm bore by 1040mm stroke 
and a service power of 2410 h.p. at 128 r.p.m 

BELOW is the *’ Nicolas Bowater,’’ equipped for the newsprint trade and 
delivered by William Denny and Brothers, Ltd., to the Bowater Steamship Com- 
pany, Ltd. A deadweight of 8410 tons is carried on a draught of 26ft 6in and 
the following dimensions : length between perpendiculars 395ft, breadth 60ft, 
depth 37ft, and at a speed of 14 knots. There are four holds which are free 
from pillars, and the derrick complement consists of fourteen 5-ton and two 
10-ton units operated by electric winches. Four 180kW Ruston and Hornsby 





Plate 7 





diesel-driven generators supply electric power, while the ship is propelled 
by a single set of two cylinder, double reduction geared turbines of Pametrada 
design developing 5500 s.h.p. at 100 propeller r.p.m., and incorporating a 
Steam at 500 Ib per square inch and 800 deg. Fah 
is raised by two Foster Wheeler E.S.D. boilers 

Scotts Shipbuilding and Engineering Company, Ltd., completed the open 
shelter deck *‘Daru’’ (BELOW) for Elder Dempster Lines, Ltd., and the main 
dimensions are length between perpendiculars 430ft, breadth 62ft, depth 
to shelter deck 39ft. Accommodation for officers and petty officers is 
air conditioned. The deadweight is about 10,000 tons and there are five holds, 
including four deep tanks in No. 3, served by sixteen derricks, including two 
of 20 tons and two of 10 tons capacity, and the remainder of 3- and 5-ton lifts 


Weir closed feed system 


powered by electric winches Hastie’s electric hydraulic steering gear is 
fitted and electric power requirements are met by four 200kW diesel-driven 
generators. A service speed of 14 knots is maintained by a five-cylinder Scott 
Doxford diaphragm oil engine developing 5500 h.p. at 115 r.p.m. and arranged 


to burn heavy fuel 





The motorship ‘‘ Jedmoor’’ (ABOVE) was constructed by Hawthorn 
Leslie (Shipbuilders), Ltd., for the Moor Line, Ltd., and carries a deadweight 
of 9825 tons at a service speed of 15 knots. The main dimensions are : length 
between perpendiculars 435ft, breadth 60ft 6in, depth to freeboard deck 
29ft Yin, draught 26ft 4in. The cargo in the five holds, arranged three holds 
forward and two holds aft of the machinery space, is handled by ten derricks 
of from 5 to 10 tons capacity, and one of 30 tons capacity, operated by electric 
winches. Three 200kW diesel-driven generators and one 40kW auxiliary diesel- 
driven set supply the electrical power and the ship is propelled by a Hawthorn- 
Doxford oil engine having five cylinders of 670mm bore by 2320mm combined 
stroke. The engine burns heavy fuel and develops 5500 b.h.p. at 115 r.p.m. 
with a daily consumption of 21-5 tons 


Shaw Savill and Albion Company, Ltd., took delivery in 1958 of the 
* Alaric '’ (BELOW) from the Belfast yard of Harland and Wolff, Ltd. The 
ship has five holds and carries a deadweight of 9300 tons on the following 
dimensions length between perpendiculars 440ft, breadth 64ft, depth to 
shelter deck 39ft 
complement which includes : six 3-ton, six 5-ton, four 10-ton, one 25-ton and 
Electricity is supplied by four 175kW Harland and Wolff 
diesel-driven generators and the ship is propelled at a service speed of 17 knots 
by a Harland and Wolff single-acting, pressure-induced two-cycle opposed- 
piston engine having six cylinders of 750mm bore by 2000mm combined 


There are sixteen electric winches for working the derrick 


one 70-ton derricks 


stroke and developing the power required at 110 r.p.m. Two oil-fired and 


one exhaust-gas-fired boilers provide auxiliary steam. 
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Subscriber Trunk Dialling 


A month ago Her Majesty the Queen opened Great 
Britain's first subscriber trunk dialling system, enabling 
18,000 subscribers connected to the Bristol Central 
telephone exchange to make dialled trunk calls to half 
the subscribers in this country without the help of 
operators. The call is automatically set up by ““GRACE "’ 
(Group Routing and Charging Equipment) which 
notes the number required, selects the correct route 
and charges for the call at the specified rate. Connection 
is made initially to a call charger which is associated 
with the call throughout, its main function being to start 
and continue charging for the call. To set-up a call the 
call charger associates itself with a free register; the 
registers, which are ina common pool, can handle sixty-six 
calls simultaneously. The dialled number is received 
by the register, counted and coded electronically and 
stored on cold-cathode tubes (interconnected by minia- 
ture selenium rectifier gates). There are forty-five tubes 
in each register, giving a capacity for nine digits, on a 

2-out-of-5 code The first one, two or three digits 
identify the charging group of the wanted exchange 
These digits are then inspected by a translator '' to 
deduce the route and charge for the call. The translator 
is an electronic store which keeps a permanent record 
of the route and charge for all calls that can be made 
from Bristol. Up to 40 registers can be controlled by one 
translator they are connected to it in sequence by 
electronic gates three times every two seconds Each time the translator 
is connected to any particular register it decides what action is required 
and sets the register to do that operation while the register is doing 
it the translator is dealing in turn with each of the other registers 

The first instruction given to the register is a signal representing the 
charge rate for the call and this signal is passed by the register to the call charger 
where it sets an electromechanical switch to select the specified metering ready 
to start charging when the call is answered. Subsequent instructions from 
the translator cause the register to send signals to the automatic switches in 
the local and distant exchanges to route the call to the required exchange 
Next follow the digits of the called subscriber's number which have been stored 
in the register ready to select the required line Upon completing the con- 
nection the register is released from the call charger and is then free to set up 
other calls. When the call is answered the call charger operates the caller's 
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meter and repeats the operation at intervals (depending on the distance) 


during the call. The Bristol installation can handle more than 6000 calls an hour. 
“GRACE” was designed and developed jointly by the Post Office 
and the following British manufacturers—the Automatic Telephone and Electric 
Company, Ltd., The General Electric Company, Ltd., Ericsson Telephones, Ltd 
Siemens Edison Swan, Ltd. and Standard Telephones and Cables, Ltd. For the 
Bristol installation the main contractor was the Automatic Telephone and Electric 
Company, Ltd., but the registers and translators for ‘‘ GRACE "’ were supplied 
by The General Electric Company, Ltd. The photograph reproduced ABOVE 
was taken while final tests were being carried out on ‘‘GRACE.’’ BELOW 
LEFT, we show a part of the ** GRACE "’ installation and, RIGHT, a view show- 
ing the magnetic storage drum to be used on another (A.T. & E.) installation for 
subscriber trunk dialling. Automatic trunk dialling is to be extended to 
forty-six other cities and towns in Great Britain by 1960 
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reduction of £20,000,000 in expenditure had 
been set as a target in addition to economies 
already in operation and which would yield 
several millions of pounds more in 1959 than 
in 1958. 

In December a Bill was presented in 
Parliament to authorise the doubling of the 
amount of money the B.T.C. could borrow 
for capital expenditure—an increase from 
£600,000,000 to  £1,200,000,000—and to 
increase the sum which could be borrowed 
from the Ministry of Transport to meet the 
deficits incurred on the revenue account of 
British Railways from  £250,000,000_ to 
£400,000.000. At that time it was made 
clear that economy measures should be 
pressed forwards and that the Government 
would not envisage * an indefinite extension 
of the time when the Commission would 
break even.” On the presentation of the 
Bill for the second reading, the Minister of 
Transport said that the original level of 
investment in the railways modernisa- 
tion plan was £135,000,000 in 1958 and 
£140,000,000 in 1959. It had been agreed to 
increase these sums to £145,000,000 for 1958 
and £178,000.000 for 1959. At the request 
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Reconstruction of the Bickley and Chislehurst loops is one of the principal tasks in the Kent coast electrification schemes. 


of the Minister, the Commission had already 


initiated a full, detailed and urgent review of 


the whole modernisation plan, and it was 
hoped to place a report before the House of 


Commons by early spring. The terms of 


reference of the inquiry were: _ first, an 
account of the achievements under the 
modernisation plan to the end of this year 
and of the benefits obtained ; secondly, a 
detailed re-examination of the future course 
of the plan, with particular reference to the 


next five years, related to the future size of 
the system that would be needed in view of 


the current economic developments and 
future requirements ; and, thirdly, a reap- 
praisal of the economics of modernisation 
and the steps necessary to achieve the earliest 
possible break-even date. The Commission. 
it was stated, proposed to go on immediately 
with more modernisation on a narrower 
front and to attempt more savings on a 
broader front. 

By the end of the year more than 150 main 
line diesel locomotives were in service on the 
railways. Most of the different makes and 
types of these locomotives were described in 
our columns at the time they were put into 
service, and photographs of three of them 
are reproduced on Plate 4. Diesel railcar 
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services were extended and introduced in 
many parts of the country, and there are 
now over 2000 multiple-unit diesel vehicles 
in service. 

Deliveries were also made to British Rail- 
ways of twenty-two lightweight diesel rail- 
buses which are being used for trial purposes 
in rural areas in the Eastern, London Mid- 
land, Southern and Western Regions. It is 
expected that these railbuses many enable the 
continuance of passenger services in rural 
areas which cannot be run economically with 
the present types of diesel trains 

In connection with the overall modernisa- 
tion plans, a vast amount of civil engineering 
work is in progress in all parts of the country 
and some indication of its magnitude was 
given in the Tabular Summary of Civil 
Engineering Contracts published as a supple- 
ment with our issue of December 26 last 
Some of the modernisation works are dealt 
with below and illustrated in the Plates 
3, 4 and 5 which accompany this issue 


RAILWAY ELECTRIFICATION 


The introduction of 25kV a.c. electrifica- 
tion on the railways of this country will 


present a number of installation and equip- 
ment problems, and already a considerable 
amount of investigation work has _ been 
started on the Styal line—which forms part 
of the electrification scheme for the Crewe 
and Manchester lines of the London Mid- 
land Region. Amongst the specially deve- 
loped line installation and testing equipments 
now in use are the four mobile plants which 
we illustrate on Plate 5. One of the two 
testing equipments is designed for trials of 
overhead installations under actual running 
conaiuons, and it comprises a pantograph 
vehicle which can be hauled at speeds of up 
to 100 m.p.h. It contains recording instru- 
ments to indicate the loss of contact between 
the pantograph and contact wire—which 
would cause arcing under service conditions 

and the effects of different speeds, panto- 
graph pressure, &c. The results obtained 
with this vehicle will enable design alterations 
and modifications to be made where necessary 
and provide a basis for the further develop- 
ment of the major electrification projects 
now in hand. At present the vehicle is not 
suitable for collecting current from the 
overhead installation at 25kV. Modifications 
are to be made to the vehicle for it to transmit 
current to an electric locomotive which 


hauls it, so that studies can be made of the 
pantograph whilst actually taking the load. 

Another special vehicle, known as_ the 
** Nautilus,” has been developed for testing 
the effects of the 25kV a.c. electrification 
system on signalling and telecommunications 
installations. It is designed to simulate the 
effects of an electric locomotive taking current 
from the overhead line, with the return cur- 
rent going through the rail back to the feeder 
station. For actual running trials and the 
training of drivers and instructors who will 
eventually be required on the Manchester 
Crewe line the Metropolitan-Vickers gas 
turbine locomotive has been rebuilt as a 
Cy-Cy electric a.c. locomotive, and it is 
now in service On the Styal line. 

The Manchester—Crewe line electrification 
is scheduled for completion by the end of 
1960. One of the major engineering projects 
connected with it, and completed in Novem- 
ber last, was the transposition of the running 
lines between Manchester London Road and 
Slade Lane Junction. One of the bridges in 
connection with this scheme is described 
below. 

The transposition of running lines on this 





: . : : The way in which the track is 
being re-aligned is shown on the left, the right-hand illustration showing the construction of a new bridge under the Folkestone main line 


section was essential to enable the increased 
capacity of the London Road station to be 
used to the full. By this re-arrangement 
local trains will be confined almost exclu- 
sively to the slow lines on the west side and 
completely segregated from long distance 
expresses, empty stock trains and light 
engines using the fast lines on the east side. 
This segregation of local and express trains 
is possible because the Manchester South 
Junction and Altrincham and the London 
Road station platforms used by local 
trains, also the junction to Styal, are grouped 
on the west side, whereas the extended plat- 
forms for long distance trains, together with 
Longsight carriage and locomotive sheds 
where these trains are made up, are grouped 
on the east side. 

An important stage in the electrification 
of the London Tilbury and Southend line of 
the Eastern Region was reached in November 
when the first section of the overhead contact 
wire was suspended above the tracks between 
Hornchurch and Upminster. The moderni- 
sation scheme for this line provides for the 
introduction of electric traction over nearly 
80 route miles, covering the lines between 
Fenchurch Street and Shoeburyness, Barking 
and Pitsea via Tilbury, and between 
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Upminster and Grays. The standard overhead 
high-voltage 50 cs a.c being 
ised, and the work is scheduled to be com- 
pleted in 1961. On the Colchester Clacton 
Walton lines of Eastern Region the civil 
engineering work in connection with the 
electrification scheme was practically com- 
pleted by August and electrical engineering 
work was well in hand. This scheme is being 
carried out on the new high-voltage a.c 
system, which in due course is to be extended 
to all Eastern Region electrified lines, and 
its immediate purpose is to investigate the 
characteristics and performance of new 
equipment. This “ testing-ground ” will be 
linked with extensions of the main line elec- 


system 1s 


trification from Chelmsford to Colchester 
and, subsequently, from Colchester to 
Ipswich. 

KeNT COAST ELECTRIFICATION 


Our second illustration on Plate 3 shows 
typical civil engineering work on the Kent 
Coast electrification This 
falls into four main parts, namely (1) The 
actual installation of electrical equipment 
from Gillingham to Ramsgate, Dover (via 
Canterbury) and Sheerness. (2) Major 
improvements to part of the line, including 
sections already electrified, to eliminate 
bottlenecks and ** kinks ~*~ which slow down 
trains, and to provide extra tracks for the 
heavier services. (3) The installation of 
colour-light signalling-——a semi-automatic 
electric signalling system largely operated 
by the trains themselves—all the way along 
the main lines. (4) Rolling stock and its 
maintenance installations. 

Platforms at the principal stations are 
being lengthened to take twelve-coach trains 
In places entire stations are being rebuilt 
because the layout interferes with high-speed 
running. Over the portion already electrified 
the major works are mostly taking place 
between Shortlands and Swanley. As far 
as Bickley it 1s modernisation work ; its 
main purpose is to provide four clear and 
fairly straight tracks. On the 
of Gillingham, electrification 
course, going on the whole way along the 
line. But major construction work (apart 
from maintenance concentrated 
again on a comparatively short stretch—the 
24 miles between Rainham and Newington. 
Here passing loops are being built. More 
construction work is taking place on the 
Sheerness branch, where the track ts being 
doubled for 3 miles 

Power will be supplied from the grid at 
and fed to substations at 34-muile 
intervals, Where it will be transformed and 
rectified to 750V d.c The contact system 
being installed on the newly electrified stretch 
is the third “live ~ rail direct current in use 
all over the Southern Region 

The two illustrations on page 9 show work 
at Bickley Junction. The whole junction 1s 
being redesigned ; three of the loops are 
being diverged with extensive earth removals, 
amounting to 125,000 tons, and seven new 
bridges and culverts. Speeds wil 
from 30 to S50 m.p-h 


scheme scheme 


section east 
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increase 
over these loops and 
junctions 

BRIDGI 


SLADE LANE 


Turning now to some problems of bridge 


reconstruction which electrification brings 


with it, we would refer the reader again to 
Plate 3. The first illustration on the plate 
shows the Slade Lane Bridge. one of the 


major bridge reconstructions of the Man- 
chester to Crewe electrification. The accom- 
panying illustration gives another view of this 
job, showing one of the four box beams being 
assembled on the erection gantry, and giving 


work is, of 
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an idea of the congested nature of the site 
The precast units which form the beam are 
here shown before concreting of the dia- 


phragms ; one of the anchorage units is 
particularly well shown, and the trestling 


and rolling in beams may also be seen. 

Each of the beams consists of sixteen 
precast box units, weighing from 30 to 35 
tons each, which are joined by cast-in-situ 
diaphragms and then post tensioned with 
sixteen 72/0-276in diameter Magnel-Blaton 
cables, giving a total prestressing force of 
3600 tons. The beams each carry one line 
of track ; each one is 7ft 6in deep, excluding 
upstands, and of 107ft span between inner 
bearings, and 139ft between outer bearings. 
Ihe four bearings for each beam are each 
placed under a web of the box section, and 
owing to the skew of the bridge are staggered 
with respect to its centre line. The con- 
sequence is that structurally the beam acts 
as though it were supported at four points, 
with considerable uplift forces at the outer 
bearings, and much increased reactions at 
the two inner bearings. These uplift forces 
are somewhat less than they would be in a 
continuous beam owing to the twist they 
produce, but as a box section Is very rigid 1n 
torsion, the relief from this cause 1s only of 
the order of 10 per cent. It was not practic- 
able to provide holding down forces at the 
outer bearings, and so by adjusting the levels 
of the bearings practically all the dead load, 
approximately 670 tons, is carried on the 
outer bearings. This initial reaction is avail- 
able as a holding down force for the applied 
live load of 350 tons. At the full load stage 
the total load on the inner bearings is 530 
tons 

Concrete specifications for the precast 
“box” units stipulated 6000 Ib per square 
inch crushing strength at seven days, and 
7000 tb per square inch at twenty-eight days. 
The maximum computed stress is 2400 lb per 
square inch, which occurred at one stage 
during the rolling-in operation. 

The four bearings of each beam are rubbe: 
and steel sandwiches. One, a“ fixed ”’ point, 
is simply a thin rubber sandwich (at one of the 
outer corners). The opposite outer corner is 
a “dished *’ bearing, into which a steel 
trough fits, thus permitting longitudinal 
movement only. These two bearings can, in 
fact, be seen on Plate 3, ready to receive the 
next beam in the space in the centre of the 
illustration. The two inner bearings are 
both flat laminations of steel and rubber, 
which thus allow movement in both direc- 
tions. The full load deflection of one of 
these bearings is, in this case, jin, the 
behaviour of the bearing in compression and 
shear being determined by its area, the 


number of steel plates, and the thickness of 


the rubber. Bearings of this kind have also 
been used for the Pelham Road bridge at 
Lincoln. 

When assembly and prestressing of one 
of the beams was completed, it was jacked 
down on to temporary reinforced concrete 
columns, positioned at the outer bearing 
points. Thus, with all the dead load on the 
outer bearings, the difference in level at the 
positions of inner and outer bearings was 
checked and the packings in the rubber 
bearings on the bridge abutments were then 
adjusted from these measurements to give the 
desired reactions. 

This work was carried out to the instruc- 
tions of Mr. J. Taylor Thompson, chief civil 
engineer, London Midland Region, British 
Railways. The design was prepared in the 
regional bridge office under the direction of 
Mr. F. Turton, assistant engineer (bridges). 
The main contractor was Leonard Fairclough, 
Ltd.; Stressed Concrete Design, Ltd., pre- 
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pared the detail drawings and calculations 
for the post-tensioned beams, and Anglian 
Building Products, Ltd., manufactured the 
pre-cast units. The rubber bearings were 
supplied by the Andre Rubber Company. 

Work was also under way at the end of the 
year on the second major bridge in this 
project—the Hyde Road bridge between 
Stockport and Manchester. There will be 
three superstructures side by side for the six 
tracks at Hyde Road, each being a stiffened- 
edge prestressed concrete slab, continuous 
over two spans, each 55ft 6in clear on the 
skew, and 3lft 6in clear on the square. 
The slabs will be precast in transverse 
sections, there being forty-four units per 
slab. The slab is to be 28ft across and 
2ft thick at the centre. Each precast unit 
will be prestressed along its length (ice. 
transversely with respect to the complete 
bridge) by 4in stranded steel wire. This is a 
pretensioning and believed to be the first such 
application of stranded wire, the tin dia- 
meter stranded wire taking I1 tons, as against 
3-6 tons in a 0-276in diameter wire. The 
unit is stressed top and bottom with 2in of 
cover. With all units in position, the edge 
stiffening—giving a structural depth = of 
3ft 9in over a width of 2ft 6in at each side 
of the slab—is cast-in-situ. Longitudinal 
post-tensioning is by thirteen 72 0-276in and 
six 64 0-276in cables. 


National Boat Show 


THe fifth annual National Boat Show 
organised by the Ship and Boat Builders’ 
National Federation and sponsored by the 
Daily Express was opened at Olympia, 
London, on Wednesday, December 31, by 
Mr. David Hillyard the yacht builder. The 
Show, which will remain open until Saturday. 
January 10, is housed in the Empire Hall, and 
more than 300 craft are displayed by exhi- 
bitors numbering more than 250. On display 
are examples of a wide variety of small craft 
ranging from a dinghy to large yachts and 
motor cruisers, and there are many 
diesel and petrol engines, suitable for power- 
ing small craft, together with a comprehen- 
sive selection of auxiliary equipment for both 
boats and crews. There is a build-it-yourself 
boatyard and a sailing advice bureau, and a 
combined exhibit to display craft to demon- 
strate boating-on-a-budget. 


a Iso 


Technical Reports 

Some Methods of Evaluating Imperfect Gas Effects 
in Aerodynamic Problems. By G. A. Bird. A.R.€ 
Current Paper No. 397. H.M. Stationery Office 
Price 4s. 6d.--Simple numerical and graphical pro- 
cedures are described for the calculation of the 
imperfect gas effects on the properties of steady and 
unsteady one-dimensional isentropic flows, the 
Prandtl-Mever expansion round a corner, and normal 
and oblique shock waves. The fundamental equa- 
tions of each type of flow have been put into a form 
in which they may be solved using the published 
tables of the equilibrium properties of gases. Both 
thermal and caloric imperfections have been taken 
into account, but relaxation time effects have been 
neglected 

Numerical examples are given for each type of flow, 
although the main emphasis has been placed on the 
methods rather than on the results. These basic 
methods have been used to calculate the magnitude 
of the imperfect gas effects on a number of specific 
aerodynamic problems which have been considered 
in detail. 


The Theoretical Performances of 
Designed to Produce High Shock Speeds. 


Shock Tubes 
By B. D. 


Henshall, B.Sc., Ph.D. (Aerodynamics Division, 
National Physical Laboratory). A.R.C. Current 
Paper No. 407. H.M. Stationery Office. Price 


3s. 6d.—Ideal-gas calculations are made of the per- 
formance of a double diaphragm shock tube using 
hydrogen as the driver gas, argon in the intermediate 
section and air as the final driven gas. A comparison 
is made of the performance of the above shock tube 
with that of a single diaphragm shock tube using a 
hot hydrogen or combustion driver 
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Alternator Stability Tests at Poole 
Power Station 


1 system of automatic voltage regulation designed to improve the operating 


stability of large turbo-generators connected to substantial transmission or inter- 


connection networks has been developed by 


Lid. 


The General Electric 


Company, 


It makes use of magnetic amplifiers and of a homopolar 400 ¢ s alternator 


instead of the usual pilot exciter and it embodies a phase angle limiting device 


This new A.V.R 


generator installed in the Poole power station of the C.E.G.B 


system has been tested in conjunction with a 60MNU 


turbo- 
Some of the test 


results are given here. 


FABILITY of operation on loads of 
S leading power may become a_ critical 
condition with the commissioning, In stages, 
of the 275kV super-grid and of the very 
large generating units now on order. Until a 
would have 





A major recent development is a magnetic 
amplifier voltage regulator which is contin- 
uously acting and is designed to be capable 
of controlling very large alternators and to 
need little maintenance since the regulating 


few years ago this condition equipment is static. The basic block diagram 
required the alternators to be designed with a of the equipment ts shown in Fig. 1, from 
1 HOMOPOLAR h.f. ALTERNATOR f : 2g 
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Fig. 1—Block diagram of automatic voltage regulator ‘* C.V.R.7 °’ with rotor angle limiter ‘** K.A.L.” 


relatively higher short circuit ratio (S.C.R.) 
and therefore with an inherently greater 
capacity to supply leading MVAr’s with a 
reasonable margin on the steady-state stabil- 
ity limit corresponding to a rotor load angle 
of 90 deg. The development of the quick 
response automatic voltage regulator with 
no dead band has provided another possible 
solution to the problem since it permits 
satisfactory operation at rotor load angles 
over 90 deg., ie. in the dynamic stability 


region. It is then possible to reduce the 
S.C.R. and to use the margin in rotor 
excitation so obtained to increase the 


capacity to supply lagging MVAr’s, that is 
to reduce the rated power factor to a value 
more suited to the system conditions. 


which it will be noted that the usual d.c. 
pilot exciter is replaced by a homopolar 
high-frequency alternator generating at 400 
cs. This high-frequency supply feeds the 
magnetic amplifiers and gives a high speed of 
response for the A.V.R. static equipment. 
[Three magnetic amplifiers connected in 
cascade feed directly 
the main exciter field 
with a current pro- 
portional to the error 
between the terminal 


automatic over-riding control, responsive 
directly to the rotor load angle, which unde: 
any loading condition will prevent the 
excitation being adjusted to such a value 
that the preset maximum rotor angle can be 
exceeded—a major innovation in alternator 
control practice. 


Tests ON NEW VOLTAGE REGULATOR 


Some very informative results have been 
obtained from an extensive series of tests 
recently carried out on a regulator of this 
kind controlling a 60MW _ direct-cooled 
turbo-alternator installed by The General 
Electric Company, Ltd., in the Poole 
Generating Station of the Southern Division 
of the Central Electricity Generating Board 
(C.E.G.B.).. Many synchronous and asyn- 
chronous running tests were made to examine 
the behaviour of the regulator under differ- 
ent conditions and to check its performance 
under rotor-angle control instead of terminal 
voltage control. The opportunity was also 
taken to obtain data on machine character- 
istics not normally available, such as the 
measurement of the quadrature-axis syn- 
chronous reactance, the running as an induc- 
tion generator with several field circuit 
connections and the performance of the unit 
under conditions of coarse synchronising. 
Analysis of the many oscillographic records 
must take some time but it is possible to 
make at this stage some preliminary com- 
ments on a few of the more interesting 
results. 

DESCRIPTION OF THE A.V.R. 
EQUIPMENT 

The alternator is a 60MW machine (Fig. 4) 
with direct rotor cooling and the first to be 
commissioned in Britain designed to operate 
at a hydrogen pressure of 30 1b per square 
inch. The physical size of the unit is much 
smaller than that of a conventionally cooled 
machine of the same rating. The gear-driven 
exciter runs at 1000 r.p.m. with an over- 
hung 400 cs homopolar alternator to supply 
the A.V.R. equipment. Since there is no 


BRIEF 


other rotating plant the total amount of 
brushgear 1s 


reduced to that of the 








voltage e, and the set 
reference voltage e;. 
A very important fea- 











ture of the regulator 
is the inclusion of an 
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Test No. 66-A 
MW 

MVAr 

Stator Voltage 
Stator Current 


Load 


angle 


Figs. 2 and 3—(Left) Transient step change of regulator voltage setting 


Date 


24.9.58 : Time : 10.31 a.m Test No. 49-B 
Initial Readings Final Readings 
62-2 61-28 MW 
1-0 lag 43-6 lag MVAr 
11-2k¥ 12-3kV Stator voltage 
200A ISARA Stator current 
66 deg 40 deg Load angle 


of the regulator voltage setting 


(Right) Effect of rotor angle limiter preventing 


Date : 23.9.58 ; Time : 91.12 a.m. 
Initial Readings Final Readings 
61-2 61-04 
20-1 lead 56-0 lead 
13-OkV 11 -93kY 
2850A 955A 
66 deg 1075 deg 


instability after a sudden step reduction 








Fig. 4—Extensions at Poole Power Station. 


[HI 


in the foreground 


exciter armature and the alternator rotor 
sliprings 

Phe voltage regulator is a type “ C.V.R.7” 
magnetic amplifier continuously acting regu- 
lator employing a double neon reference tube 
circuit for high reliability and accuracy. The 
voltage error is amplified by two primary 
amplifier stages and controls a final magnetic 
amplifier of 12kKW peak output for supplying 
the field of the main exciter. The overall 
gain is such that the terminal voltage 1s 
regulated within 0-5 per cent of the set value 
A fixed negative bias field 1s supplied to the 
exciter in order improve the voltage 
bucking performance of the equipment. 

The rotor angle limiter (type “* K.A.L.” ) 
incorporated as standard, receives its signal 
from a permanent-magnet alternator on the 
shaft, so that an accurate indication of the 
rotor angle is obtained both during steady 
state and transient conditions. Once the set 
rotor angle has been exceeded, a strong 
boosting signal proportional to the excess 


to 


angle is applied to the amplifier chain, of 


sufficient gain convert the equipment 
virtually into a rotor angle controller 

On hand contro] an induction regulator is 
used to adjust the signal winding of the main 
magnetic amplifier. On automatic control, 
the same regulator follows up the A.V.R. 
excitation setting so that a rapid changeover 
back to hand can always be effected without 
disturbance 

Ihe over-riding principle has 
design a static regulator system 
maximum simplicity and reliability 

Transient Performance The of 
the excitation system to a sudden change of 
2, where the 
change of signal was such as to alter the 
generation from 60MW unity power factor 
to 60MW, 45MVA lag (1.e. 0-8 p.f.). The 
rapid rise of the main exciter field current 
indicates clearly the high performance 
obtained from the 400 cs magnetic amplifier 
chain. 


to 


Lo 


the 


been 
with 


response 


[he terminal voltage can be seen to 
have attained its final value well within two 
seconds [he initial dip in the terminal 
voltage trace is caused by a change of sensi- 
tivity applied to this trace as an indication 


of the instant when 
the transient kick is 
applied to the regu- 
lator. 

Rotor Angle Limit 
Control.—-The — rotor 
angle limiter is a con- 
tinuously acting device 
whose operation may 
be considered equiva- 


lent to that of a stiff 


spring-loaded _ buffer, 
so that if the rotor 


tends to move beyond 
the set angle a signal 
proportional to the 
excess angle is applied 
to the A.V.R. to boost 
the excitation to pre- 
vent further increase 
of angle. This charac- 
teristic was demon- 
strated with the unit 
on 60MW by adjusting 
the rotor angle limiter 
to 70 deg. and then 
reducing the A.V.R. 
setting until the rotor 
angle approached this 
value, When the limiter 
began to have some 


effect. The first action 
was the bringing up 
of the rotor angle 
alarm. Subsequent 
reduction of the 


A.V.R. setting down 


to the minimum had 
negligible effect on 
the terminal voltage 
and rotor angle. The 
alternator excitation 
was now completely 
determined by the 
rotor angle limiter 
equipment and by 


altering the adjustment 
of the limiter, the alter- 
nator could be moved 
round to any load angle 
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rhe G.E.C. 60MW set on jwhich the tests were made is 





Fig. 5—Effect of rotor 
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within the range of stable operation undet 
normal A.V.R. control. In effect, therefore, 
the alternator was on rotor angle control 
instead of voltage control. 

Tests were then conducted to determine 
the ability of the limiter to prevent a machine 
falling out of step under adverse transient 
conditions. One of these tests was to start 
with the alternator running at a normal load 
angle at 60MW and suddenly to reduce 
drastically the A.V.R. setting, giving a 
resultant zero field voltage on the alternator. 
Under these conditions the rotor angle 
limiter invariably provided a “* buffer” 
to the rotor as it attempted to fall out of 
step, and correctly held the machine on the 
limiter equipment. An example of this action 
is shown in Fig. 3. 

Another interesting example of a practical 
application of this is shown in Fig. 5, where 
the rotor angle limiter has prevented loss of 
synchronism due to the line switching 
disturbance described below. This charac- 
teristic is of great interest as it demonstrates 
that if a set is running at a high angle near 
the stability limit, the rotor angle limiter can 
ensure that no adverse system switching can 
cause the machine to fall out of step. 

It will be noted that the final steady state 
load angle of 107-5 deg. in Fig. 3 and 109-5 
deg. in Fig. 5 are substantially beyond the 
earlier theoretical limit of 90 deg., i.e. well 
inside the dynamic stability region. 


7 SECONDS 











23.9.58 : Time: 12.45 p.m 


Initial Readings Final Readings 
$8 -72 58-8 
31-4 lead 57-6 lead 
11-4S5k\ 11-88k\ 
3330A 960A 


5-5 deg 109-5 deg 


angle limiter preventing instability after line switching 
disturbance 
8 9 10 i i2 3 SECONDS 
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Date : 26.9.58 : Time: 1.05 pm, 

Initial Reading Final Reading 

(before removing 
field) 
60.64 S8-0O 
33-5 lead 0-7 lead 
1i-OSkYV 12-312kV 
600A 2750A 
14:5 deg 59 deg 

synchronism by switching to A.V.R. control after 


removal of field at 60MW 
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Effect of Line Switching Disturbance.—As 
a reactor was available which had a reactance 
equivalent to approximately 50 miles of 
132kV overhead line, tests were made to 
study the response of the A.V.R. to sudden 
insertion and removal of this reactor, in 
direct series with the generator-transformer 
unit. It was found that when the alternator 
was running on A.V.R. control at a high 
machine angle, the sudden insertion of the 
reactor led to a reduced angle of generation 
and a greater stability margin, and, con- 
versely, the sudden short circuiting of the 
reactor caused an increase in the angle of 
generation and loss of stability if the initial 
angle was too high. This result is directly 
contrary to the known effect on normal hand- 
excitation control. Tests were made starting 
at 100 deg. rotor angle generating 6OMW with 
the reactor in circuit and then shorting out 
the reactor with and without the rotor angle 
limiter in service. Without a limiter the set 
immediately fell out of step and there 
followed the most severe disturbance to the 
system experienced during the whole series 
of tests. With the limiter in operation 
stability was easily maintained, as mentioned 
earlier with reference to Fig. 5. 

Leading MV Ar Limit.—Completely stable 
operation was obtained when generating 
60MW, 66MVAr lead at a terminal voltage 
of 11-25kV which gave a transmission angle 
between the direct axis of the machine and 
the 132kV station bars of 120 deg. This 
condition represents a steady state limit well 
beyond that likely to be required in practice. 
The addition of +5 per cent current com- 
pounding caused a variation of +3 deg. 
in the absolute stability limit. 

Synchronising On A.V.R. Control.—Tests 
were made to determine how the machine 
would pull back into 
step on A.V.R. control 
once pole slipping had 
started. To do this, 
the automatic hand 
control follow-up 
equipment was discon- ; 
nected, and the hand | i 
control induction regu- i 
lator was moved to 
the zero field position 
while the set was run- 
ning on A.V.R. con- 
trol. To initiate the 
test, the machine was 
switched to hand con- 
trol, resulting in zero 
alternator field volt- 
age. After several 
seconds of pole slip- 
ping the set was 
restored to A.V.R.con- 
trol when the machine 
invariably pulled back 
into step even on 
60MW governor set- 
ting. 

The main reason 
for this result is that, 
during pole slipping, the terminal voltage 
drops so much that the A.V.R. receives a 
continuous signal for peak forcing excitation. 
This peak produces a powerful resynchronis- 
ing effect, the result being clearly seen from 
the oscillogram of Fig. 6. The addition of 
the extra series reactor did not alter this 
performance. 

Opening of the Field Switch On Load. 
Tests were made by running the set on hand 
control at various power loads at unity 
power factor, opening the main field switch 
and reclosing it several seconds later. Results 
showed that, up to 45MW, resynchronising 
took place without altering the excitation 
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setting, but above this figure an increase was 
necessary to pull the machine back into step. 
This requirement applied generally to tests 
with and without the field discharge resistance 
in circuit and also with and without the extra 
series reactor. 

Measurements and Recordings.—Oscillo- 
graphic records were taken of machine 
terminal voltage, stator currents, MW and 
MVAr output, rotor current, exciter voltage 
and field current, rotor angle, speed, governor 
travel and input steam pressure. The initial 
and final value of most of these quantities 
were recorded by sub-standard instruments 
specially calibrated and installed for the 
tests by the Metering Section of the Tech- 
nical Department of the Southern Division, 
C.E.G.B. 

The rotor angle indicating 
which forms part of the normal A.V.R. 
equipment, is scaled 0 deg. to 160 deg. This 
meter, which is installed in the control room, 
proved of great value during the tests. A 
second instrument was provided to indicate 
the overall transmission angle between the 
rotor and the 132kV_ busbars, and both 
meters agreed in general to within | deg. 
with readings taken by stroboscopic shaft 
equipment. This equipment, developed and 
operated by the London Division of the 
C.E.G.B., provided recordings and a running 
commentary which considerably facilitated 
the control of many of the tests. 

Altogether, over seventy tests were made 
during the week, and a great proportion 
required initial and final readings plus a 
transient record. Full evaluation of the 
records will give valuable new insight into 
the performance of synchronous machines 
under many unusual conditions and methods 
of control. 
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Fig. 7—Combined A.V.R. and field suppression cubicle 


ACKNOWLEDGMENTS 

[hese prolonged tests, involving a great 
number of operating and control engineers, 
depended on the close co-operation of many 
individuals and organisations. In particular, 
The General Electric Company, Ltd., 
acknowledges the help given by Mr. R. H. 
Coates, controller of the Southern Division 
of the Central Electricity Generating Board, 
for permission to carry out the tests, and by 
his technical engineer and staff in making 
all the necessary system preparations and 
protective gear setting arrangements ; by 
the staff at the Bristol Control Centre for 
their continuous co-operation; by the 





13 


Central Electricity Generating Board, Bank- 
side House, and Messrs. Merz and McLellan ; 
by the superintendent of Poole power station 
and his staff; and by the C.E.G.B. London 
Division, which supplied and operated the 
stroboscopic rotor-angle indicating and 
recording device. 


New Year Honours 


[HE list of New Year Honours to be 
conferred by H.M. The Queen was published 
yesterday. It includes announcements, as 
follows, of honours awarded to engineers 
and industrialists. 

Baron.—Sir William Edward Rootes, 
chairman of the Dollar Exports Council. 

Knights.—-Mr. A. F. Burke, deputy chair- 
man and managing director, de Havilland 
Aircraft Company, Ltd. ; Major-General 
C. A. L. Dunphie, managing director, 
Vickers, Ltd. ; Mr. J. W. Laing, president, 
John Laing and Son, Ltd.; Mr. R. P. 
Linstead, Rector, Imperial College of 
Science and Technology ; Mr. J. A. Milne, 
chairman and managing director, J. Samuel 
White and Co., Ltd.: Mr. E. J. Pode, 
managing director, Steel Company of Wales, 
Ltd.; Mr. K. T. Spencer, chief scientist, 
Ministry of Power. 

G.C.B.—General Sir Dudley 
Colonel Commandant, Corps of 
Electrical and Mechanical Engineers. 

C.B.—Major-General L. H. Howard- 
Jones, Corps of Royal Electrical and 
Mechanical Engineers; Mr. W. B. Littler, 
director-general, scientific research (muni- 
tions), Ministry of Supply ; Colonel Donald 
McMillan, director of external telecom- 
munications, G.P.O.; Acting Air Vice- 
Marshal G. Silyn-Roberts, director-general 
of engineering, Air Ministry; Mr. J. W. 
Stork, director of studies, Britannia Royal 
Naval College, Dartmouth. 

C.M.G.—Mr. Clifford Waite, chairman 
and joint managing director, Consolidated 
Tin Smelters, Ltd. 

K.B.E.—-Mr. G. W. H. Gardner, director, 
Royal Aircraft Establishment, Farnborough. 

C.B.E.—Mr. S. E. Clotworthy, managing 
director, Northern Aluminium Company, 
Lid. ; Dr. Maurice Cook, chairman, Metals 
Division, Imperial Chemical! Industries, Ltd. ; 
Captain Norman Fawcett, H.M. Chief 
Inspector of Explosives, Home Office ; 
Mr. T. C. Finlayson, chairman, Woodall- 
Duckham Construction Company, Ltd. ; 
Mr. P. T. Fletcher, deputy managing 
director, Industrial Group Headquarters, 
Risley, Atomic Energy Authority; Mr. 
J. E. Henshaw, lately divisional inspector 
of Mines and Quarries, Ministry of Power ; 
Mr. R. A. Lovell, chief mechanical engineer, 
Ministry of Transport and Civil Aviation ; 
Captain G. H. Mayhew, Commodore Master, 
R.M.S. ** Pendennis Castle”; Mr. L. T. 
Morton, joint managing director, Clarke 
Chapman and Co., Ltd. ; Mr. R. J. Pinder. 
managing director, Esso Petroleum Com- 
pany, Ltd.; Mr. J. A. Ratcliffe, chairman, 
Radar and Signals Advisory Board, Ministry 
of Supply Scientific Advisory Council ; 
Mr. J. H. Reed, managing director, Ericsson 
Telephones, Ltd.; Mr. R. H. Schlotel, 
director, engine research and development, 
Ministry of Supply; Mr. J. M. Storey, 
managing director, Dewrance and Co., Ltd. 
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Letters to the Editor 


DIRTY 


The main value of practical shop 


HANDS 
SiR, 


experience to the graduate engineer lies not 
so much in a perfunctory training 
craftsman as in bringing him into intimate 


as a 


contact with problems which he would not 
otherwise meet 

He may not be called upon to solve them 
yet, but later on—when he will—he will 
find his university training mellowed by 
experience. 

Without decrying the value of practical 
experience, there is a good deal of truth in 
the saying that : “ The practical man is one 
who practises the errors of his forefathers.” 
The graduate engineer, when matured, can 
eliminate some of these errors 

HUGH CLAUSEN 


London, N.W.2, 
December 1%, 1958 
THE FAIRLIE LOCOMOTIVI 

Sir,-I was most interested to read Mr. 
Abbott's article on British ** Fairlie ” loco- 
motives in your issue of December 5 

It would be most interesting to hear 
exactly what the difference is between a 
Fairlie and a Pechot type, as they seem to 





be built exactly the same principle. 


Probably it is just another case of some minor 


on 


but patentable detail giving another name to 
the same thing 

It seems likely that some of these Pechots 
may be running yet. I found one derelict at 
Belgrade, Jugoslavia this and it is 
believed to be scheduled for preservation at 
some indeterminate date. A photograph of 
this, with one chimney forlornly fallen over, 


year, 


shows the two fireholes clearly and the loco- 


motive is of 60cm gauge —just right for the 
Festiniog Railway 


A. E. DURRANI 
Chiswick, 

December 9, 1958 

MECHANICS OF TRAIN RUNNING 

Sir,—I have read Mr. O. S. Nock’s article 
(page 960) with great interest, but also with a 
final doubt as to whether it is all intended to 
be taken seriously. For example, one may 
question the proposition that * The avail- 
ability of precise data, both in respect of loco- 
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motive capacity and train resistance, enables 
timetables to be planned so as to give greater 
margins between trains at and 
other conflicting points and so to give more 


junctions 


liberal margins for recovery.” 

First it is impossible to obtain 
on either of the quantities mentioned 
and fortunate that such data are 
unnecessary. Secondly, for a century or so 
timetables have been planned (and observed) 
to result in much better approximation to 
punctual train-working than is common at 
present. Thirdly, ** margins for recovery ” 
are purely arbitrary and the practice of using 
them renders absurd any pretence to precision 
in drawing up a basic schedule intended to 
be modified by them 

Is it not that the 
source of information on which to base new 
schedules is that afforded by a hundred 
years’ experience in running trains on the 
To determine 
34-hour 


** precise 
data ” 


so it IS 


obvious one reliable 


route under consideration 
intermediate times in (say) a new 
schedule-time from Paddington to Plymouth 
all one need do is first to find out what are 
the average times actually achieved on a 
4-hour schedule and then to multiply the 
elapsed times from London by 33 4. \ 
schedule derived in this simple way is as 
reliable first approximation) as any 
other and be adopted for an_ initial 
period with confidence that it will not be far 
After a 


weeks” operation with 


(as a 
can 

wrong few 
the tentative schedule 
the passing 
times the 
working of the train 


average 


noted in 


by average and good 
drivers may safely be 
adopted for the per- 
manent schedule. — In 


general such a 





schedule produces 

time - keeping with 

we ‘eam minimum effort and 
eS this is fortunate, as it 


is the schedule that the 
average driver will observe, whatever may 
be put on paper. 
take seriously any schedule that demands 
alternations of big efforts and time-killing as 
it is both unnatural and uneconomic. For 
preliminary purposes, the average drawbar 
horsepower required for any particular start- 
to-stop timing over any distance exceeding 
30 miles may be taken as that for an average 
speed equal to 6 miles more than the actual 
distance divided by the schedule time against 
a uniform gradient equal to the average 
actual gradient. For this purpose the 
Johansen formula is appropriate as it slightly 


Drivers in general will not 


overestimates the power required in average 
conditions. It is not a precise determination 
of drawbar horsepower that is required, but 
merely a means of selecting the right size of 
locomotive from the available range. 

By comparison with this straightforward 
analysis of the subject, the plane of the 
article seems somewhat pedantic. Certainly 
the reference to a train-schedule as a“ 
tume relation” reminds one of the classic 


space- 
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mathematician’s description of an ordinary 
table as “a finite arbitrarily chosen 
discontinuous series of approximate values 


of the function 1 


1OLg 


log, XK. 
W. A. TUPLIN 
Shetheld, 


December 20, 1958 


HYDROSTATIC TRACTOR 


In your description of the Dowty 
Transmission (THE ENGINEER, 
December 19, page 979) you state that “a 
hydraulic damper is used to resist rapid 
movement of the pump control, the pneu- 


matic governor being too slow in its response 


SIR, 
Hydrostatic 


to prevent the engine being stalled by an 
ibrupt application of full load.” 

While the engine speed governor cannot 
be instantaneous in its response, and some 
period is inevitable, in practice this 
delay is not apparent, being largely 
masked by the inertia of the engine. The 
primary reason for damping the ratio change 
prevent a rate of ratio change 
which 
horsepower for acceleration than the engine 


delay 


very 


lever is to 


being selected demands a_greate! 
can provide, particularly when starting from 
With a vehicle weight of 2) tons, and 


only 40 h.p., it will be appreciated that very 


rest 


high rates of acceleration can demand many 
times the available power and even result in 
engine stall in an extreme case. 

With rates 
tion (the hydrostatic transmission provides 
engine braking) considerably higher than 
those obtainable with a mechanical change 
box, the standard 
performance is very satisfactory. 

Eric H. 

Dowty Hydraulic Units, Ltd., 

\shchurch, Tewkesbury, 
Gloucester, 
December 24, 1958 


of acceleration and decelera 


speed engine governo! 
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Jane’s Fighting Ships, 1958 59. Edited by 
R. V. B. BLACKMAN. Sampson flow, 
Marston and Co., Ltd., 25, Gilbert Street, 
Oxford Street, London, W.1. Price £§ 5s. 

WHATEVER form of war may be fought in the 

future, it seems from the new edition of 

Jane's Fighting Ships that sixty-six countries 

of the world are still convinced that navies 

will have an important part to play im it. 

Between them they have no fewer than 

10,500 ships, full particulars of which are to 

be found in this volume. The accompanying 

photographs, technical data, reference tales, 

&c., maintain the high standard of thos¢ in 

previous issues : and of the 2500 illustrations, 

400 are new—either additions to, or replice- 

ments of, the photographs and drawings in 

the 1957-58 edition. In their foreword 

which surveys the principal naval develop- 
ments and trends during the year—the 
publishers rightly call attention to the 
revolution in naval strategy and thinking 
caused by the nuclear-powered submarine. 

But they are on less firm ground in suggesting 

that she may become the capital ship of the 

future. The nuclear-powered submarine has 
not changed the functions of a navy—to 
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safeguard the use of the seas for our own 
cargo and troop-carrying vessels and deny 
their use to the enemy. Escort ships and 
other vessels guarding the seas depend ullti- 
mately on protection against the most 
powerful type of craft which the enemy can 
bring against them — whether cruiser, 
destroyer, aircraft or submarine. And the 
submarine, which sacrifices much of her 
fighting power to acquire her ability to sub- 
merge, cannot provide that protection. 

The reconstructed aircraft carrier ** Vic- 
torious * is the most noteworthy addition to 
the British section. But the details given of 
our four “ guided missile ** destroyers and 
seven general purpose frigates—all authorised 
during the past three years—indicate that 
their construction is now, at last, about to 
commence. All these eleven ships are to 
have gas turbine booster propulsion. Turning 
to the United States section, the reader is 
bewildered not only by the immense size of 
the U.S. Navy, but still more by the classifi- 
cation employed. There are, for example, 
no fewer than seven different types of cruisers 
(including 14,700-ton ** larger light cruisers ”’ 
and 10,500-ton “light cruisers’) and the 
destroyer and frigate categories are even 
more varied. Jane’s has to adhere to the 
American classification, but some explana- 
tion might well be given of what is meant 
by a * guided missile ship.”” Submarines are 
so classified if they are armed with the 
offensive, 1000-mile ** Regulus * guided flying 
bomb. This classification is not, however, 
applied to the many carriers and cruisers 
equipped with that missile but only to 
surface ships armed with the anti-aircraft 
guided missile. It is of interest to note that 
the Americans appear now to be going 
ahead with the building of five submarines 
designed to launch sixteen “ Polaris *’ bal- 
listic missiles when submerged. Four more 
have been authorised by Congress which, 
Jane’s points out, are in excess of the 
numbers asked for and contracts for them 
have not yet been awarded. Actually, the 
designing of these ** Polaris submarines has 
not been all plain sailing and the true explana- 
tion is, no doubt, that the Navy Department 
finds it necessary to “ hasten slowly.” 

Though Jane’s credits Russia with 500 
submarines, only about 330—including thir- 
teen ex-German vessels—are suitable for 
operations overseas. It will be recollected 
that Germany had no more than twenty-six 
overseas submarines in 1939. Seventy-five 
submarines are reported to be under con- 
struction in Soviet yards, but Jane's 
confirms previous reports that the tempo of 
submarine building has declined somewhat 
in the past two years. Three of those now 
building are reported to be nuclear-powered 
and it seems that Russia is having to pause 
pour mieux sauter—to convert her plants 
to the production of new types with atomic 
propulsion and armed with guided missiles 
or ballistic rockets. Two other interesting 
developments are the discarding of obsoles- 
cent warships and the significant increase in 
Russian naval activity on the high seas. The 
Soviet Union has now, indeed, become a 
first-class naval power, second only to the 
United States, with a navy which includes 
thirty-two cruisers, 180 destroyers, some 330 
ocean-going submarines, 500 motor torpedo 
boats and 1000 mine-sweepers. 

The financial situation has necessitated 
some cancellations of France’s building pro- 
gramme. But she has plans for a nuclear- 
powered submarine and also has two aircraft 
carriers, nine frigates and thirteen conven- 
tional submarines under construction. Italy 
is building two cruisers and two destroyers 
with an anti-aircraft guided missile arma- 
ment. The pages dealing with the Dominion 
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Navies are also of much interest. For the 
first time in the history of British naval 
construction, a warship, H.M.N.Z.S. 
** Otago ’’—the first ship of a planned squad- 
ron of ‘* Whitby” class anti-submarine 
frigates—is now being built in Britain for 
service in the Royal New Zealand Navy. 
All the Dominions, in fact, have a programme 
of anti-submarine vessels in hand and their 
navies should soon provide a substantial 
addition to the sea power of the Common- 
wealth. 


Daylight Through the Mountain. Edited by 
FRANK NORMAN WALKER. Sir _ Isaac 
Pitman and Sons, Ltd., 39, Parker Street, 
Kingsway, London, W.C.2. Price 45s. 

IN the early days of British rule in Canada, 

when forts, bridges and canals were required, 

members of the Corps of Royal Engineers 
were sent from England and, after completing 
their task, returned home. Canadian engin- 
eering talent began with the construction of 
the Welland Canal in the 1820s. Walter 
and Francis Shanly were the sixth and 
eighth sons of James Shanly, an Irish bar- 
rister who settled in Canada in 1836. Walter, 
aged twenty-three, started his engineering 
career in 1840 on the Welland Canal unde! 
the Canadian Board of Works, making, as 
he wrote, “a very great sacrifice of personal 
comfort at the shrine of engineering know- 
ledge.”’ In 1848 both brothers were working 
on the Ogdenburgh-Lake Champlain Rail- 
road in America. Walter’s isolation at 

Malone encouraged the voluminous corres- 

pondence between them; by 1849, Walter 

was resident engineer of the Western Division 
and Frank was his assistant engineer. 

This book consists mainly of about 300 
letters, mostly from Walter to Frank Shanly, 
whose family fortunately preserved a very 
large number, which were deposited in the 
Ontario Archives forty years ago and 
recently classified. Another collection ts 
housed in the National Archives at Ottawa. 
The letters, covering the period from 1843 
to 1880, give vivid descriptions of the hard- 
ships due to extreme cold and lack of trans- 
port, and of the constructional and financial 
problems which these pioneer railway engin- 
eers had to solve. The letters were ** dashed 
off” by the energetic Walter without thought 
of publication ; news of men and engineering 
progress was interspersed with family gossip 
and flashes of humour. Walter wrote : 
‘It is quite plain that all the engineers that 
have * come out’ look upon a curve as good 
as a straight line. I can’t subscribe to the 
doctrine of making curves, and reverse ones 
at that, to save an assistant from wetting his 
feet.” He described the governor of a 
certain town as “rather a good-looking, 
red-nosed, tobacco-juicy man with a decided 
air of a loafer about him.” 

Reading the letters now is like listening to 
one end of a telephone conversation, and 
the Editor, Dr. Frank N. Walker, has wisely 
written in his Prologue of sixty-six pages a 
brief, continuous account of the brothers’ 
careers, the gaps having been filled by Mrs. 
Walker's researches in the files of local 
newspapers of a century ago. 

Walter Shanly had outstanding drive and 
ability in directing complicated enterprises. 
When only forty years old, he was general 
manager and chief engineer of the Grand 
Trunk Railway of Canada, 1096 miles in 
length and at that time the longest railway 
in the world. Subsequently he held several 
other important railway posts besides being 
an M.P. for several years. Frank Shanly 
possessed a profound knowledge of railway 
location and construction, and his judicial 
aptitude led to frequent appointments as sole 
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arbitrator of disputes in the engineering and 
contracting fields. 

The climax of the book is reached in the 
thrilling account of the Shanly brothers’ 
successful completion of the Hoosac tunnel, 
4} miles long, enabling the railway to run 
direct from Boston, Mass., to Lake Ontario, 
after all other contractors had failed over 
ten years. Walter and Frank, in 1868, 
undertook the contract at nearly 5,000,000 
dollars. In spite of flooding, fire and 
political intrigues, they completed the con- 
tract in 1874. Their success was largely due 
to the pioneer use of pneumatic drills and 
Mowbray’s nitro-glycerine for blasting. For 
very many years it was the longest railway 
tunnel in America. The expression ** Day- 
light Through the Mountain ”’ was used by 
Walter in a letter of 1868 referring to the 
Hoosac tunnel. Frank died suddenly in the 
train while going to his office in Ottawa in 
1882, aged sixty-two. Walter’s death in 
1899 in Montreal, aged eighty-two, was 
recorded in THE ENGINEER, Vol. LXXXIX, 
page 39, of January 12, 1900. 

In the Preface, Professor C. R. Young 
quotes Sir Arthur Bryant’s observation that 
“A nation which forgets its past loses its 
future,” and writes that this is “ a peculiarly 
apt warning to engineers who, living in the 
future rather than the past, are unaware of 
the manner in which their professional 
ancestors met the formidable physical and 
human problems of long ago. The Shanly 
brothers belonged to that illustrious few who, 
a century ago, set professional standards for 
engineers in Canada. Some knowledge of 
their careers should be regarded as an 
essential in the general education of present 
engineers.” The Council of the Engineering 
Institute of Canada is to be congratulated on 
its enlightened policy of publishing suitable 
biographies, of which this is the first. This 
illustrated volume is well produced and has 
many explanatory footnotes, a few maps and 
a good index. 


Cores and Coremaking. By FRANCIS D. 
Roper, C.G.1LA. George Allen and 
Unwin, Ltd., Ruskin House, Museum 
Street, London, W.C.1. Price 21s. 

rHis book is primarily intended for craft 

apprentices and foundry students and provides 

a useful overall picture of the subject. It 

opens with notes on coreboxes and types of 

cores and core sands, before going on to 
deal with coremaking technique and the 
drying, dressing and assembling of cores. 

Details are also given of core blowing 

methods and the manufacture of shell cores, 

and cores by the CO, process. 


Books Received 


Birmingham Chamber of Commerce Trades Direc- 
tory, 1959. Newman Neame (Northern), Ltd., 95, 
New Street, Birmingham, 2. 

Uranium Ore Processing. Edited by J. W. Clegg 
and D. D. Foley. Addison-Wesley Publishing Com- 
pany, Reading, Massachusetts, U.S.A., and Academic 
Books, Ltd., 129, Queensway, London, W.2. Price 
7.50 dollars. 


U.S. Research Reactor Operation and Use. Edited 
by J. W. Chastain, Jnr. Addison-Wesley Publishing 
Company, Reading, Massachusetts, U.S.A., and 
Academic Books, Ltd., 129, Queensway, London, 
W.2. Price 7.50 dollars. 


Project Sherwood—The U.S. Programme in Con- 
trolled Fusion. By Amasa Bishop. Addison-Wesley 
Publishing Company, Reading, Massachusetts, 
U.S.A., and Academic Books, Ltd., 129, Queensway, 
London, W.2. Price 5.75 dollars. 

Fluid Fuel Reactors. Edited by J. A. Lane and 
H. G. MacPherson and Frank Maslan. Addison- 
Wesley Publishing Company, Reading, Massachusetts, 
U.S.A., and Academic Books, Ltd., 129, Queensway, 
London, W.2. Price 11.50 dollars 
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LETTERS AND LITERATURE 


Letters to 


( We do ne 


the Editor 


r r r th 


pondent 


DIRTY 

Sirk, The value of 
experience to the graduate engineer lies not 
perfunctory training as a 


HANDS 


main practical shop 
so much in a 
craftsman as in bringing him into intimate 
contact with problems which he would not 
otherwise meet. 

He may not be called upon to solve them 
but when he will—he will 
his training mellowed by 
experience. 

Without decrying the value of practical 
experience, there is a good deal of truth in 
the saying that : ** The practical man is one 
who practises the errors of his forefathers.” 
The graduate engineer, when matured, can 
eliminate some of these errors 
HUGH CLAUSEN 


later 
university 


yet, on 


find 


London, N.W.2, 
December 1k, 1958 
THE FAIRLIE LOCOMOTIVI 
Sik, I was most interested to read Mr. 
Abbott's article on British ** Fairlie * loco- 
motives in your issue of December 5 
It would be most interesting to heat 
exactly what the difference is between a 


Fairlie and a Pechot type, as they seem to 





same 


principle. 


be built exactly the 
Probably it is just another case of some minor 


on 


but patentable detail giving another name to 
the same thing 

It seems likely that some of these Pechots 
may be running yet. I found one derelict at 
Belgrade, Jugoslavia this year, and it is 
believed to be scheduled for preservation at 
some indeterminate date. A photograph of 
this, with one chimney forlornly fallen over, 
shows the two fireholes clearly and the loco- 
motive is of 60cm gauge —just right for the 
Festiniog Railway 

\. E. DURRANI 

Chiswick, 

December 9, 1958. 

MECHANICS OF TRAIN RUNNING 

Sir,—I have read Mr. O. S. Nock’s article 
(page 960) with great interest, but also with a 
final doubt as to whether it is all intended to 
For example, One may 
that * The avail- 


be taken seriously. 


question the proposition 


ability of precise data, both in respect of loco- 


motive capacity and train resistance, enables 
timetables to be planned so as to give greater 
margins between trains at junctions and 
other conflicting points and so to give more 
liberal margins for recovery.” 

First it is impossible to obtain 
data” on either of the quantities mentioned 
and fortunate that such data 
unnecessary. Secondly, for a century or so 
timetables have been planned (and observed) 
to result in much better approximation to 
punctual train-working than is common at 
present. Thirdly, 
are purely arbitrary and the practice of using 
them renders absurd any pretence to precision 
in drawing up a basic schedule intended to 
be modified by them 

Is it not that the reliable 
source of information on which to base new 
schedules is that afforded by a hundred 
years’ experience in running trains on the 
To determine 
3} -hour 


" precise 


so it iS are 


‘margins for recovery ” 


obvious one 


route under consideration ” 

intermediate times in (say) a 
schedule-time from Paddington to Plymouth 
all one need do is first to find out what are 
the average times actually achieved on a 
4-hour schedule and then to multiply the 
elapsed times from London by 35 4. \ 
schedule derived in this simple way is as 
reliable (as a first approximation) as any 
other and can be adopted for initial 
period with confidence that it will not be fat 
After a few 
weeks” operation with 


new 


an 
wrong 


the tentative schedule 
the average passing 
times noted in the 
working of the train 
by average and good 
drivers may safely be 
adopted for the per- 
manent schedule. In 
general such a 
pl oduces 


with 


schedule 
time - keeping 
minimum effort 
this is fortunate, as it 
is the schedule that the 
average driver will observe, whatever may 
be put on paper. Drivers in general will not 
take seriously any schedule that demands 
alternations of big efforts and time-killing as 
it is both unnatural and uneconomic. For 
preliminary purposes, the average drawba 
horsepower required for any particular start- 
to-stop timing over any distance exceeding 
30 miles may be taken as that for an average 
speed equal to 6 miles more than the actual 
distance divided by the schedule time against 
a uniform gradient equal to the average 
actual gradient. For this purpose the 
Johansen formula is appropriate as it slightly 
overestimates the power required in average 
conditions. It is not a precise determination 
of drawbar horsepower that is required, but 
merely a means of selecting the right size of 
locomotive from the available range. 


and 


By comparison with this straightforward 
analysis of the subject, the plane of the 
article seems somewhat pedantic. Certainly 
the reference to a train-schedule as a “ 
time relation” reminds one of the 


space- 


classic 





mathematician’s description of an ordinary 
table as “a finite arbitrarily chosen 
discontinuous series of approximate values 
of the function 1 


| 
1oO?g. 


log, , x. 
W. A. TUPLIN 
Sheffield, 


December 20, 1958. 


HYDROSTATIC TRACTOR 


In your description of the Dowty 
Transmission (THE ENGINEER, 
December 979) you state that “a 
hydraulic damper is rapid 
movement of the pump control, the pneu- 
matic governor being too slow in its response 
to prevent the engine being stalled by an 
abrupt application of full load.” 

While the engine speed governor cannot 
be instantaneous in its response, and some 


SIR, 
Hydrostatic 
19, page 


used to resist 


period is inevitable, in practice this 
not apparent, being largely 
masked by the inertia of the engine. The 
primary reason for damping the ratio change 
prevent a rate of ratio 
selected which demands a 
horsepower for acceleration than the engine 
can provide, particularly when starting from 
With a vehicle weight of 2! 
only 40 h.p., it will be appreciated that very 
high rates of acceleration can demand many 


delay 


delay is very 


lever 1S to change 


being greate! 


tons, and 


rest 


limes the available power and even result in 

engine stall in an extreme case. 
With rates of acceleration and 
tion (the hydrostatic transmission provides 
engine braking) considerably higher than 
those obtainable with a mechanical change 
box, the 

performance is very satisfactory. 
Eric H. 

Dowty Hydraulic Units, Ltd., 

Ashchurch, Tewkesbury, 


decelera 


speed standard engine governo! 


BOWERS 


Gloucester, 
December 24, 1958 


Book Reviews 


Jane’s Fighting Ships, 1958 59. Edited by 
R. V. B. BLACKMAN. Sampson Low, 
Marston and Co., Ltd., 25, Gilbert Street, 
Oxford Street, London, W.1. Price £5 5s. 

WHATEVER form of war may be fought in the 

future, it seems from the new edition of 

Jane's Fighting Ships that sixty-six countries 

of the world are still convinced that navies 

will have an important part to play in it. 

Between them they have no fewer than 

10,500 ships, full particulars of which are to 

be found in this volume. The accompanying 

photographs, technical data, reference tables, 

&c., maintain the high standard of those in 

previous issues ; and of the 2500 illustrations, 

400 are new—either additions to, or replace- 

ments of, the photographs and drawings in 

the 1957-58 edition. In their foreword 
which surveys the principal naval develop- 


ments and trends during the year—the 
publishers rightly call attention to the 


revolution in naval strategy and thinking 
caused by the nuclear-powered submarine. 
But they are on less firm ground in suggesting 
that she may become the capital ship of the 
future. The nuclear-powered submarine has 
not changed the functions of a navy—to 
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safeguard the use of the seas for our own 
cargo and troop-carrying vessels and deny 
their use to the enemy. Escort ships and 
other vessels guarding the seas depend ulti- 
mately on protection against the most 
powerful type of craft which the enemy can 
bring against them whether cruiser, 
destroyer, aircraft or submarine. And the 
submarine, which sacrifices much of her 
fighting power to acquire her ability to sub- 
merge, cannot provide that protection. 

The reconstructed aircraft carrier ** Vic- 
lorious ” is the most noteworthy addition to 


the British section. But the details given of 


our four “ guided missile *’ destroyers and 
seven general purpose frigates—all authorised 
during the past three years—indicate that 
their construction is now, at last, about to 
commence. All these eleven ships are to 
have gas turbine booster propulsion. Turning 
to the United States section, the reader is 


bewildered not only by the immense size of 


the U.S. Navy, but still more by the classifi- 
cation employed. There are, for example, 
no fewer than seven different types of cruisers 
(including 14,700-ton ** larger light cruisers ” 
and 10,500-ton * light cruisers ”’) and the 
destroyer and frigate categories are even 
more varied. Jane’s has to adhere to the 
American classification, but some explana- 
tion might well be given of what is meant 
by a “* guided missile ship.”” Submarines are 
so classified if they are armed with the 
offensive, 1000-mile ** Regulus * guided flying 
bomb. This classification is not, however, 
applied to the many carriers and cruisers 
equipped with that missile but only to 
surface ships armed with the anti-aircraft 
guided missile. It is of interest to note that 
the Americans appear now to be going 
ahead with the building of five submarines 
designed to launch sixteen * Polaris *’ bal- 
listic missiles when submerged. Four more 
have been authorised by Congress which, 
Jane's points out, are in excess of the 
numbers asked for and contracts for them 
have not yet been awarded. Actually, the 
designing of these ** Polaris ** submarines has 
not been all plain sailing and the true explana- 
tion is, no doubt, that the Navy Department 
finds it necessary to “ hasten slowly.” 
Though Jane’s credits Russia with 500 
submarines, only about 330—including thir- 
teen ex-German vessels—are suitable for 
operations overseas. It will be recollected 
that Germany had no more than twenty-six 
overseas submarines in 1939. Seventy-five 
submarines are reported to be under con- 
struction in Soviet yards, but Jane’s 


confirms previous reports that the tempo of 


submarine building has declined somewhat 
in the past two years. Three of those now 
building are reported to be nuclear-powered 
and it seems that Russia is having to pause 
pour mieux sauter—to convert her plants 
to the production of new types with atomic 
propulsion and armed with guided missiles 
or ballistic rockets. Two other interesting 
developments are the discarding of obsoles- 
cent warships and the significant increase in 
Russian naval activity on the high seas. The 
Soviet Union has now, indeed, become a 
first-class naval power, second only to the 
United States, with a navy which includes 
thirty-two cruisers, 180 destroyers, some 330 
ocean-going submarines, 500 motor torpedo 
boats and 1000 mine-sweepers. 

The financial situation has necessitated 
some cancellations of France’s building pro- 
gramme. But she has plans for a nuclear- 
powered submarine and also has two aircraft 
carriers, nine frigates and thirteen conven- 
tional submarines under construction. Italy 
is building two cruisers and two destroyers 
with an anti-aircraft guided missile arma- 
ment. The pages dealing with the Dominion 
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Navies are also of much interest. For the 
first time in the history of British naval 


construction, a warship, H.M.N.Z.S. 
** Otago ’’—the first ship of a planned squad- 
ron of ‘* Whitby” class anti-submarine 


frigates—is now being built in Britain for 
service in the Royal New Zealand Navy. 
All the Dominions, in fact, have a programme 
of anti-submarine vessels in hand and their 
navies should soon provide a_ substantial 
addition to the sea power of the Common- 
wealth. 


Daylight Through the Mountain. Edited by 
FRANK NORMAN WALKER. Sir — Isaac 
Pitman and Sons, Ltd., 39, Parker Street, 
Kingsway, London, W.C.2. Price 45s. 

IN the early days of British rule in Canada, 

when forts, bridges and canals were required, 

members of the Corps of Royal Engineers 
were sent from England and, after completing 
their task, returned home. Canadian engin- 


eering talent began with the construction of 


the Welland Canal in the 1820s. Walter 
and Francis Shanly were the sixth and 
eighth sons of James Shanly, an Irish bar- 
rister who settled in Canada in 1836. Walter, 
aged twenty-three, started his engineering 
career in 1840 on the Welland Canal unde 
the Canadian Board of Works, making, as 
he wrote, ** a very great sacrifice of personal 
comfort at the shrine of engineering know- 
ledge.” In 1848 both brothers were working 
on the Ogdenburgh-Lake Champlain Rail- 
road in America. Walter’s isolation at 
Malone encouraged the voluminous corres- 
pondence between them ; by 1849, Walter 
was resident engineer of the Western Division 
and Frank was his assistant engineer. 

This book consists mainly of about 300 
letters, mostly from Walter to Frank Shanly, 
whose family fortunately preserved a very 
large number, which were deposited in the 
Ontario Archives forty years ago and 
recently classified. Another collection ts 
housed in the National Archives at Ottawa. 
The letters, covering the period from 1843 
to 1880, give vivid descriptions of the hard- 
ships due to extreme cold and lack of trans- 
port, and of the constructional and financial 
problems which these pioneer railway engin- 
eers had to solve. The letters were ** dashed 
off * by the energetic Walter without thought 
of publication ; news of men and engineering 
progress was interspersed with family gossip 
and flashes of humour. Walter wrote : 
** It is quite plain that all the engineers that 
have ‘come out’ look upon a curve as good 
as a straight line. I can’t subscribe to the 
doctrine of making curves, and reverse ones 
at that, to save an assistant from wetting his 
feet.” He described the governor of a 
certain town as “rather a good-looking, 
red-nosed, tobacco-juicy man with a decided 
air of a loafer about him.” 

Reading the letters now is like listening to 
one end of a telephone conversation, and 
the Editor, Dr. Frank N. Walker, has wisely 
written in his Prologue of sixty-six pages a 
brief, continuous account of the brothers’ 
careers, the gaps having been filled by Mrs. 
Walker’s researches in the files of local 
newspapers of a century ago. 

Walter Shanly had outstanding drive and 
ability in directing complicated enterprises. 
When only forty years old, he was general 
manager and chief engineer of the Grand 
Trunk Railway of Canada, 1096 miles in 
length and at that time the longest railway 
in the world. Subsequently he held several 
other important railway posts besides being 
an M.P. for several years. Frank Shanly 
possessed a profound knowledge of railway 
location and construction, and his judicial 
aptitude led to frequent appointments as sole 
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arbitrator of disputes in the engineering and 
contracting fields. 

The climax of the book is reached in the 
thrilling account of the Shanly brothers’ 
successful completion of the Hoosac tunnel, 
4} miles long, enabling the railway to run 
direct from Boston, Mass., to Lake Ontario, 
after all other contractors had failed over 
ten years. Walter and Frank, in 186%, 
undertook the contract at nearly 5,000,000 
dollars. In spite of flooding, fire and 
political intrigues, they completed the con- 
tract in 1874. Their success was largely due 
to the pioneer use of pneumatic drills and 
Mowbray’s nitro-glycerine for blasting. For 
very many years it was the longest railway 
tunnel in America. The expression ** Day- 
light Through the Mountain ”’ was used by 
Walter in a letter of 1868 referring to the 
Hoosac tunnel. Frank died suddenly in the 
train while going to his office in Ottawa in 
1882, aged sixty-two. Walter’s death in 
1899 in Montreal, aged eighty-two, was 
recorded in THE ENGINEER, Vol. LXXXIX, 
page 39, of January 12, 1900. 

In the Preface, Professor C. R. Young 
quotes Sir Arthur Bryant’s observation that 
“A nation which forgets its past loses its 
future,’ and writes that this is “* a peculiarly 
apt warning to engineers who, living in the 
future rather than the past, are unaware of 
the manner in which their professional 
ancestors met the formidable physical and 
human problems of long ago. The Shanly 
brothers belonged to that illustrious few who, 
a century ago, set professional standards for 
engineers in Canada. Some knowledge of 
their careers should be regarded as an 
essential in the general education of present 
engineers.” The Council of the Engineering 
Institute of Canada is to be congratulated on 
its enlightened policy of publishing suitable 
biographies, of which this is the first. This 
illustrated volume is well produced and has 
many explanatory footnotes, a few maps and 
a good index. 


Cores and Coremaking. By FRANCIS D. 
Rover, C.G.LA. George Allen and 
Unwin, Ltd., Ruskin House, Museum 
Street, London, W.C.1. Price 21s. 

THis book is primarily intended for craft 

apprentices and foundry students and provides 

a useful overall picture of the subject. It 

opens with notes on coreboxes and types of 

cores and core sands, before going on to 
deal with coremaking technique and the 
drying, dressing and assembling of cores. 

Details are also given of core blowing 

methods and the manufacture of shell cores, 

and cores by the CO, process. 
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Britain and Nuclear Power in 


HE phrases such as “ atomic energy ” 

and “ nuclear power” have become so 
much a part of the pattern of our lives, and 
they have been exploited so much with the 
help of such adjectives as “* vast’ or ** excit- 
ing,” that they no longer capture the imagina- 
tion as they did. Atomic energy 1s here, and 
here to stay. Yet, when one looks back on 
1958, one looks back on a year of expansion, 
change and development that belies any idea 
that atomic energy and the nuclear power 
industry have ceased to occupy one of the 
leading positions of pioneering development. 
Early in the year, the general public became 
familiar with the name of “ Zeta,” and the 
youthful Harwell team led by Dr. Thonemann 
became almost national figures. The reper- 
cussions of the fire in Windscale Pile No. 1, 
which had occurred in October, 1957, 
carried through into 1958 and culminated in 
the announcement only a short while ago 
that the second as well as the first Windscale 
pile would not be operated again. A second 
Conference on the Peaceful Uses of Atomic 
Energy was held at Geneva in September, 
and the work of the industrial consortia 
spread beyond the confines of Great Britain 
with the starting of work for a British reactor 
in Italy. The Atomic Energy Authority 
announced that it has begun work on an 
advanced gas-cooled reactor at Windscale 





Berkeley nuclear power station under construction in 1958. 
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which is likely to be the forerunner of the 
next type of nuclear power station to be 
built in a few years’ time for the Electricity 
Authorities. The Central Electricity Gene- 
rating Board announced the selection of sites 
for nuclear power stations at Dungeness in 
Kent, and Sizewell in Suffolk, although the 
nuclear power programme itself became the 
target for some criticism. Meanwhile, pre- 
parations for legislation to control a growing 
nuclear power industry have gone steadily 
forward and the Nuclear Installations (Licens- 
ing and Insurance) Bill was introduced into 
the House of Lords in the latter part of the 
year. 

In a short annual review it is impossible to 
cover everything that has happened and we 
can therefore only select for comment a few 
of the most interesting developments that 
have occurred in 1958. 


NUCLEAR POWER IN GREAT BRITAIN 


Ihe construction of the three stations in 
England at Bradwell, Berkeley and Hinkley 
Point, and the one in Scotland at Hunterston, 
(illustrated on this page and on Plate 9), 
has progressed steadily. No new stations 
have been begun during the year ; but besides 
the site at Trawsfynydd in North Wales, 
where preliminary site work has already 
started, the Central Electricity Generating 
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Board have announced that they wish to 
build nuclear power stations at Dungeness 
in Kent, and Sizewell in Suffolk. The site at 
Dungeness is situated on the west of the 
Dungeness promontory and as it is made 
up of shingle, no agricultural land will be 
used. The station proposed is likely to have 
a capacity of SOOMW to S50MW. In Sep- 
tember the C.E.G.B. issued a statement 
saying that it was also intending to make 
application to the Minister of Power and the 
Local Planning Authority for consent to 
develop a site at Sizewell in Suffolk, for their 
sixth nuclear power station. This site is 
mainly heath and woodland on the coast, 
2 miles east of the town of Leiston. The 
power station proposed will have an output 
capacity of about 650,000kW and the site is 
reported to be capable of further develop- 
ment. The station would connect into the 
275kV super-grid system. 

All these stations are, of course, designed 
for base load operation. In a paper to the 
British Electrical Power Convention at 
Brighton in June, Sir Christopher Hinton, 
chairman of the C.E.G.B., discussed inter 
alia what he described as a major problem 
brought about by the 1957 expansion in the 
nuclear power programme. He stated that 
“the cost of electricity produced in nucleai 
power stations has been based on the assump- 
tion that these power stations will work as 
base load stations with an annual load 
factor of 75 per cent. To use nuclear power 
stations in such a way is obviously wise 
because of their high capital cost, but it is a 


Details of the station are given in Plate 9 
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Hinkley Point site as seen westwards from No. 1 reactor (October). In the centre are the foundations for 


No. 2 reactor. In the background is the site for the pressure vessel assembly building. 


Beyond that 


are the buildings for fabricating steam raising units and for shot blasting 


privilege which they cannot enjoy indefinitely 
unless system load factors are considerably 
increased by, for example, three-shift working 
in industry.” He pointed out that “at 
present the load factor on the British elec- 
tricity system is under 5O per cent and the 
minimum continuous load is only about 
3000MW. This occurs at night, during 
week-ends in the summer, and is in effect the 
base load of the system.” Sir Christopher 
then went on to explain to his audience that 
in these circumstances it is imperative that 
the capital cost per megawatt is reduced and 
that such a reduction is achieved by 1966 
because. by that date, the C.E.G.B. wouldsbe 
ordering stations that required to operate at 
lower load factors. 

Responsibility for the development of new 
types of nuclear reactor rests with the Atomic 
Energy Authority, and it is interesting to 
note that they have announced that work 
has already started on what is called the 
Advanced Gas-Cooled Reactor. This reactor 
is to be built at the Authority’s Windscale 
works. It isa further, and a logical, develop- 
ment of the gas-cooled graphite-moderated 
system on which the present nuclear power 
stations are based. The reactor is due to 
start up in 1961 and on the experience gained 
in the design, construction and operation of 
this reactor, the design of advanced nuclear 
power stations will be based. The important 
developments over the Calder Hall type of 
reactor are the use of ceramic fuel, ie. 
uranium oxide, instead of uranium metal, 
and beryllium for the fuel canning material 
instead of a magnesium alloy. These changes 
permit higher temperatures to be used and 
higher power rating. The reactor will 
therefore be more compact than ones at 
present being built and offers the opportunity 
of substantial reduction in capital cost per 
megawatt. So far reductions in capital costs 
have only been achieved by improvements in 
engineering design and the application 
of improved fabrication techniques. The 
Advanced Gas-Cooled Reactor is the first 
major step dependent on the exploitation of 
another phase of metallurgical development. 

It may be wondered why this step cannot 
be made immediately and the advantage of 


reduced capital costs obtained on the stations 
to be built in the early 1960s. It is obvious, 
however, that the metallurgical problems are 
by no means simple ones to solve and, like 
so many in this sort of field, it is only when 
sufficient data has been obtained to give 
statistically significant results that real free- 
dom of design can be obtained. A satisfac- 
tory knowledge, for example, of the properties 
of beryllium under reactor service conditions 
can only be obtained after years of experi- 
ments at various temperatures, irradiation 
levels, strain rates, &c. In the Fourth 
Annual Report of the U.K.A.E.A., published 
during 1958, the following were listed as 
being some of the major factors to be 
investigated in the design and operation of 
the Advanced Gas-Cooled Reactor : 

(a) The effects of operation at high 
temperature, high pressure, high neutron 
flux and high burn-up on_ beryllium-clad 
uranium oxide fuel elements. Statistical 
information is required. 

‘* (hb) The effects of high temperature, high 
pressure and high neutron flux on the life of 
the graphite moderator. 

**(c) The compatibility of carbon dioxide at 
high pressure and temperature with reactor 
materials generally. 

**(d) The control aspects of highly rated 
gas-cooled reactors.” 

In April, when addressing the Federation 
of British Industries Conference at East- 
bourne, Sir Edwin Plowden, Chairman of the 
U.K.A.E.A., made some interesting remarks 
on the subject of reactor development. He 
outlined the various stages through which a 
particular reactor system may eventually 
emerge. These are : feasibility study, design 
study, reactor experiment and reactor proto- 
type. Many potential systems of course will 
disappear at the early feasibility and design 
stages. The manpower, however, required to 
develop a reactor system to the stage from 
which a nuclear power station can be built is 
considerable, and Sir Edwin commented that 
the burden is likely to be too great to be 
borne by an individual firm as a private 
venture. Although the number of staff will 
vary from system to system, in round figures 
the research and development programme is 


likely to require about 1000 man-years of 
effort, by university trained or professionally 
qualified scientists and engineers, togethe: 
with all the appropriate support. An 
entirely new reactor system, such as repre 
sented by the Dounreay fast reactor, will 
demand an even greater effort. As something 
like £10,000 per annum is spent in support of 
each scientist and engineer on_ technical 
assistance, laboratory facilities and irradia 
tion testing, the development of a single 
reactor system is likely to take approxi 
mately £10,000,000 excluding the capital cost 
of either a reactor experiment or a prototype 
Both may even be required. The total cost 
in fact for the development and building of 
a reactor up to the stage at which it can be 
used as a basis for the firm design of a nuclear 
power station may thus be of the order of 
£20,000,000. 
_ One thing immediately becomes apparent 
from this, and that is that this country cannot 
afford to develop systems on a “ try and see ” 
basis. It accounts for the present emphasis 
on development along the line of gas-cooling 
and graphite moderation where advantage 
can be taken of an ever growing body of 
detailed technical knowledge. While the 
need for this concentration of effort is 
apparent, it cannot but carry with it the 
dangers always associated with exploitation 
on a narrow front. It is therefore interesting 
to note that the U.K.A.E.A. is also studying 
the heavy-water-moderated gas-cooled sys- 
tem. Heavy water has much to commend it 
as a moderator and the combination offers a 
possibility of development along an alter- 
native line without sacrificing the experience 
and knowledge gained of gas cooling. 
Although considerable metallurgical effort 
is required to develop the fuel and canning 
materials for advanced reactors, much work 
still continues on the fuel elements for the 
nuclear power stations at present being built. 
In the James Forrest lecture to the Institution 
of Civil Engineers in March, Sir John Cock- 
croft pointed out that in the first twenty-seven 
months of operation of the first charge of fuel 
elements in No. | reactor at Calder Hall, 
only three fuel elements out of 10,000 had 
developed slight sheath faults. These results 
promise well for the life of fuel elements in 
the civil reactor stations ; but again it is 
statistical data that is required and this takes 
time to accumulate. Until the first nuclear 
power stations have been in operation for 
some time, information from Calder Hall and 
Chapelcross is still all-important in guiding 
designers. However, the continued steady 
operation of Calder Hall and the fact that 
additional reactors there and at Chapelcross 
have been brought into production during 
the year, quietly, on programme and without 
fuss, forms the steadily-growing background 
to the gas-cooled reactor programme which 
at times tends to be overlooked. 


FUSION REACTIONS 

On January 24, following an agreement 
by the United States and the United Kingdom 
to declassify most of the work on controlled 
thermonuclear reactions, simultaneous 
announcements were made in both countries 
about the results that had been obtained up 
to that date. The announcement about this 
work had been awaited for several weeks, 
and it had been the subject of much specula- 
tion. Details were given about “ Zeta” 
(Zero Energy Thermonuclear Assembly), the 
major British piece of plant for studying 
thermonuclear reactions which is situated at 
the United Kingdom Atomic Energy Research 
Establishment at Harwell, and also about a 
much smaller unit, “* Sceptre III,’ at the 
research establishment of the Associated 
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Electrical Industries, Ltd., at Aldermaston. 

Ihe research work in this field is directed 
towards the release of energy from the 
nucleus by the fusion of light atoms instead 
of, as at present in nuclear reactors, by the 
fission of heavy atoms. To achieve this, 
the same reaction by which the stars obtain 
their heat, very high temperatures of several 
millions of degrees Centigrade are necessary. 
In “Zeta” the reaction being attempted 
was one in which deuterons (nuclei of the 
heavy hydrogen isotope deuterium) are 
made to collide with one another and fuse 
together to form heavier nuclei, releasing 
energy and some neutrons as a result. As 
already mentioned, to cause this reaction 
to take place, the deuterons need an energy 
equivalent to temperatures of many millions 
of degrees Centigrade, otherwise the electrical 
repulsive forces are too great. One of the 
first problems is how to achieve these high 
temperatures In a gas which must be con- 
tained in apparatus with a relatively cold 
wall. In both “ Zeta” and “ Sceptre HI” 
this was achieved by discharging a large 
electric current through the deuterium gas. 
This discharge caused the gas to heat up, 
and, because of the formation of an intense 
magnetic field, the discharge became con- 
stricted and the gas (or plasma) was made to 
shrink away from the walls of the containing 
aluminium torus. During the pulse, tem- 
peratures of 5,000,000 deg. were reported 
to have been observed in “* Zeta’”’ and tem- 
peratures of nearly 4,000,000 deg. in ‘* Sceptre 
Ill.” Achieving a temperature of 5,000,000 
deg. marked the successful conclusion of 
one of the first objectives of the team at 
Harwell led by Dr. Thonemann. It was 
reported that these temperatures, lasting a 
few thousandths of a second, had been 
repeated many thousands of times at intervals 
of ten seconds. In both “Zeta” and 
* Sceptre III,’ the emission of neutrons was 
observed during the pulses, something of the 
order of 1,000,000 neutrons per pulse at 
5,000,000 deg. It was stated that while 
temperatures in this range were required to 
explain the observed rate of neutron produc- 
tion on the basis of a thermonuclear process, 
electric fields in the gas arising from 
instabilities could also lead to nuclear 
reactions. The Soviet scientist Kurchatoy 
had described such reactions in his now 
famous lecture at Harwell in 1956. Sir John 
Cockcroft therefore explained that they 
could not be certain that the results from 
“Zeta” had come from a_ thermonuclear 
reaction and experiments were to continue 
to study the details of the neutron producing 
processes. Sir John also pointed out that 
the break-even point for thermonuclear 
reactions would not be reached until tem- 
peratures over 100 million deg. Cent. were 
obtained. He estimated it as being over 
twenty years before we are likely to have a 
thermonuclear power station. 

In May, Dr. Schonland, the director of 
A.E.R.E., Harwell, made a further statement 
to the Press about * Zeta.” [It was apparent 
that further experiments, designed to discover 
the origin of the neutrons emitted, had been 
sufficient to show that the majority arose 
from the reactions produced by energetic 
deuterium atoms (about 20 KeV) fusing with 
other deuterons whose energy was small. 
True thermal equilibrium had not, in fact, 
been reached and thermonuclear reactions 
had not taken place. The way in which 
some deuterons achieved such high energy 
levels was not yet understood, and Dr 
Schonland said that the acceleration process 
needed to be studied as it might be of con- 
siderable value. As part of the continuing 
research programme, “ Zeta” was being 
modified in order to obtain higher tempera- 
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tures and longer periods of gas isolation. 

The results from ‘‘ Zeta”’ were again a 
reminder of the ability of British scientists to 
achieve results that place them in the forefront 
of scientific progress. News of “ Zeta” and 
** Sceptre III” caught the public imagination. 
Though some people, who had ignored the 
caution of the early announcements with 
regard to neutron formation, and had 
assumed that fusion reactor power stations 
were likely to render present reactor designs 
obsolete in a relatively few years, were dis- 
appointed by the later reports, nevertheless, 
the achievements of temperatures of several 
million degrees is itself an important mile- 
stone on the way to harnessing fusion. 

Thermonuclear reactions were one of the 
most important subjects of discussion at the 
Geneva Conference, held in September, and 
the exchanges of information and ideas on 
this subject were probably some of the more 
fruitful outcomes of the conference. Two 
classes of fusion device are at present being 
studied. The first is the pinched high current 
discharge method used in “ Zeta”? and in 
some of the American systems such as the 
* Stellarator,” and the second is a device 
known as the “ Mirror machine.” In both 
systems the production of a quiescent plasma 
is critical to success. 

In a lecture by Sir John Cockcroft at 
Geneva, giving a summary of the conference, 
he said that although, as at Harwell, neutrons 
had been observed after the fusion of 
deuterium nuclei in many of the devices, no 
one had yet claimed that these were the result 
of ‘true thermonuclear reactions.” The 
next important stage in this work was 
undoubtedly to obtain higher temperatures 
in the deuterium plasma. When this was 
achieved then the origin of the neutrons 
observed would become clear. 

It is apparent that though 1958 has been a 
significant year in the development of power 
from fusion there is still a long way to go 
before the way can be seen clearly to building 
fusion reactors. The estimate of twenty 
years is probably not unreasonable. To 
suggest that we are any nearer gives the 
impression that this work is little more than 
a matter of building bigger and bigger 
machines. This impression is far from the 
fact, and those working in this field are the 
ones who realise it most keenly. There are 
many fundamental research problems yet to 
be solved, and it would be a pity if ideas of 
national prestige, and eagerness to lead the 
field, were allowed to cloud the picture. 


THe Atomic ENERGY AUTHORITY 


In January, the chairman of the Atomic 
Energy Authority sent a letter to the Prime 
Minister, the latter being the Minister 
responsible for atomic energy affairs, and 
informed him that the Authority accepted 
the principles of organisation set out in the 
report of the committee set up under Sir 
Alexander Fleck to examine the Windscale 
accident that had occurred the previous 
October. During the year there have been a 
number of changes in organisation in the 
Authority, the majority of which were 
designed to implement the recommendations 
of the Fleck committee. 

In addition to the report on organisation, 
the Fleck Committee issued a report in 
January on Control of Health and Safety in 
the U.K.A.E.A., and then during July issued 
a final report on the technical evaluation of 
the Windscale accident. The latter report 
contained recommendations for the way in 
which Wigner energy stored in the graphite of 
the Windscale Pile No. 2 should be released 
before the reactor went back into operation. 
It had already been announced that Pile No. | 
would not operate again. After a long 
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examination of the problem the Authority 
finally decided that it would not be economic 
to modify Pile No. 2 and the decision was 
made to discharge the fuel and seal off the 
reactor. The reactors had in fact operated 
for approximately seven of the ten years 
which it had been estimated might be 
obtained from the design. This decision— 
to seal off the concrete vaults containing the 
reactor graphite cores—has led to discussion 
on the possibility of this needing to be done 
elsewhere, the effect on the appearance of the 
countryside, and the possibility of building 
future reactors underground. So far the 
latter course has been reported to be far too 
expensive. Although there is at present no 
intention to dismantle either of the Windscale 
cores as they are intensely radioactive, 
these structures could provide, perhaps some 
time in the future, a test ground for studying 
the possible ways of dismantling a graphite 
core. 

The Windscale accident focused attention 
on the storage of energy in graphite under 
irradiation, and it would probably be true to 
say that the design of the graphite-moderated 
reactor has benefited from this accident. 
Certainly far more is known to-day about the 
mechanisms by which energy is stored and 
the circumstances under which it is released. 
In March a successful release of Wigner 
energy was carried out in the BEPO reactor 
at Harwell. To do this, the instrumentation 
for measuring graphite and uranium tem- 
peratures throughout the core was con- 
siderably augmented, and the release was 
initiated by pre-heating the cooling air to 
the core. The reactor was operated during 
the release at a very low power level in order 
to permit the operation of the burst cartridge 
detection gear. The heat output so produced 
had no effect on the course of the operation. 

In its final report the Fleck Committee 
made it clear that no release of Wigner 
energy from the Calder reactors was likely to 
be required for at least two years. It is now 
apparent that Wigner release can be rendered 
quite unnecessary by modifying the design 
of geactors so that the graphite is at a high 
enough temperature to prevent energy, 
stored in the graphite due to irradiation 
damage, from building up to dangerous 
levels. 

During the year additional reactors at 
Calder Hall and the first of the reactors at 
Chapelcross have been brought into opera- 
tion. There are now five reactors of the 
Calder type operating, four at Calder and 
one at Chapelcross. Apart from the accident 
that occurred to a turbine in Calder “* B” 
when a reactor was being commissioned, 
these reactors have come on to line quietly 
and on programme, and one cannot but be 
impressed by the satisfactory way in which 
they operate. 

Reference has already been made to the 
Advanced Gas-Cooled Reactor. The other 
system to which the Authority is heavily 
committed is the Fast Breeder Reactor at 
Dounreay. The start up of Dounreay 
suffered a setback due to the need for the 
Authority to concentrate all effort possible 
in other directions following the Windscale 
incident. Though not of immediate priority 
the fast reactor is still the most promising 
system for a reactor of low capital cost. The 
development work is, however, not easy, and 
immediate and spectacular results cannot be 
expected from Dounreay. 

In June it was learnt that a zero-energy 
reactor, with the rather unattractive name 
‘** Horace,” was in operation at the Weapons 
Research Establishment at Aldermaston. 
It became critical in May, and it is designed 
to test Out various arrangements of fuel and 
reflector elements that may be required for 
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Herald,” the SMW test reactor that is 
being built for A.W.R.E. by the A.E.1.-John 
Thompson Nuclear Energy Company, Ltd. 
* Herald’ is an adaptation of the latter's 
Merlin design. ‘* Horace” is an arrange- 
ment of enriched fuel in ordinary water, 1.¢ 
the same type of fuel and the same moderator 
that will be used for ** Herald.” The latter 
will eventually be used to provide intense 
beams of thermal and epithermal neutrons 
for general physics experiments, and an 
experimental region of high neutron flux for 
the irradiation of small samples to be used 
in radiochemical research. Data obtained 
from the experiments with ** Horace * should 
shorten the time for bringing ‘ Herald ~ 
into operation. This reactor is the first to 
go into operation at the Weapons Research 
Establishment and ‘* Herald” should even- 
tually be an important addition to the equip- 
ment available at Aldermaston for doing 
basic nuclear physics work. 

Harwell also added to its list of research 
reactors when ** Hazel,’ another zero-energy 
system, went into operation in March. This 
reactor, a successor to ZETR, uses enriched 
uranium in the form of a fluoride dissolved 
in the heavy water used as a moderator. 

A reactor system which is still being 
studied in considerable detail by the Author- 
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Outlet gas temperatures considerably higher 
than those that can be achieved with any 
other system would be the main objective and 
a figure of 700 deg. Cent. has been quoted. 


In June the commissioning of Calder 
Hall **B” power station suffered a set- 
back when the coincident failure of the 


high-pressure governor valve and the high- 
pressure stop valve to automatically close 
allowed No. 5 turbo-generator to overspeed 
and ultimately to disintegrate. The reactor 
was undamaged and was in operation again 
within a few days, the steam being put down 
to the dump condenser. A Board of Inquiry 
set up by the U.K.A.E.A. reported in August 
that the cause of the jamming of the valves 
was the presence of fragments of chilled iron 
shot, which had been carried into the valves 
by the steam system. The Board were not 
able to state how this shot had entered the 
system. In their report the Board recom- 
mended various procedures for ensuring that 
the valves operate satisfactorily, and made a 
number of recommendations with regard to 
the plant to ensure that under no circum- 
stances could such an accident cause hazard 
to the reactor. Probably the lesson to be 
learnt from this accident is that, however 
improbable the occurrence, accidents can 
and do happen to conventional plant, and 
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functionally responsible for policy within 
their own specialist field, as well as having a 
part in the collective responsibility of 
members of the Authority for general policy 
In January, with the appointment of Sir 
William Cook to be a full-time member o 
the Authority, first steps were taken to free 
members responsible for policy from an 
executive function. Thus Sir William Cook 
assumed the responsibility at Board level for 
policy questions concerning the Authority's 
production factories and the engineering 
aspects of the Authority’s work, while Su 
Leonard Owen remained in executive charge 
of the Industrial Group. These two duties 
were previously both discharged by Sit 
Christopher Hinton. At the same time that 
Sir William Cook became a member of the 
Authority, Dr. B. F. J. Schonland was 
appointed Director of Harwell, thus allowing 
Sir John Cockcroft to concentrate on his 
responsibilities as the Authority member for 
Research. The revision of the structure 1s, 
however, as yet incomplete, as Sir Wiliam 
Penney continues as the Member for Weapons 


Research and Development as well as 
Director of Aldermaston. 
THE GENEVA CONFERENCE 
The Second Geneva Conference on the 





(Left) ** Zeta? (Zero Energy Thermal Apparatus) at the U.K. Atomic Energy Authority’s research establishment at Harwell. (Right) Part of ‘‘ Sceptre III” 


installed at the A.E.I. Research Establishment, Aldermaston. 


In this torus, which is about one-third the size of ‘* Zeta,’’ temperatures of 3,800,000 deg. and 


pulses of several hundred microseconds have been achieved 


ity and which is likely to move forward into 
the reactor experiment stage is the High 
Temperature, Gas-Cooled Reactor. This 
system has many possible variants, since both 
graphite and beryllia could be used as 
moderators and there is a possible choice of 
gases. The design could also be directed 
towards using a fuel element in which all the 
fission products are retained or one in which 
they are removed to a storage system. The 
system has considerable potential and it 
appears that it would be suitable for opera- 
tion with the uranium 233 thorium cycle. 


that in the design of nuclear power stations 
the possibility of such accidents must be 
examined to ensure that no nuclear hazard 
would result as a consequential effect. 
In January changes were made to the 
structure of the Atomic Energy Authority 
which had been under consideration for a 
long time and which were not part of the 
Fleck recommendations. Since the forma- 
tion of the Authority executive heads of 
Groups, such as Sir John Cockcroft, had 
not only had control of one of the Author- 
ity’s establishments, but they had also been 


Peaceful Uses of Atomic Energy suffered in 
comparison with the first. Three years ago 
the Conference afforded the first opportunity 
for a major exchange of information between 
nations and revealed the astonishing simil- 
arity of work in many fields in different 
countries, despite the barriers of security 
that had lasted for so long. This year, the 
Confgrence was much bigger and there was 
far too great a mass of papers to permit oppor- 
tunity for real discussion. In addition, now 
that a number of countries have begun to 
commit themselves along particular lines of 
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nuclear power development, the freedom for 
argument about the relative merits of differ- 
ent systems has ceased to exist. For example, 
if one is undecided whether to build a gas- 
cooled or water-cooled reactor there is much 
to be gained from discussion. Once, however, 
the decision has been made it becomes difh- 
cult to discuss systems objectively. 
the more useful technical discussions were 
held between specialists outside the main 
timetable of papers 

In the nuclear power field the interest for 
U.K. delegates attending the Conference was 


probably centred on the Boiling Water 
Reactor. Because of the comparatively low 
system pressure, small size and apparent 


simplicity, the nuclear power stations of this 
kind may achieve very low capital costs in 
the next five years. Attractive though that 
system may be, experience of continued 
operation of a boiling water station Over a 
long period is as yet lacking, and it is difficult 
therefore to get a true appreciation of the 
stability problems. Several countries, how- 
ever, have shown interest in Boiling Water 
Reactors designed by the _ International 
General Electric Company of America and 
a number of units of various size are now 
being built. Work is also being done in the 
U.S.S.R. and Norway. 

Probably one of the most useful aspects 
of the Conference was the opportunity it 
afforded for the exchange of information on 
controlled thermonuclear reactions. This 
particular ficld of work is now at the stage 
where free interchange of ideas between 
groups working on different systems is 
essential if a satisfactory break-through is 
to be obtained. Because of the very expen- 
sive apparatus required, technical develop- 
ments and pure research will need to go ahead 
together by a series of leap-frogs. It is 
probable that success will only come from 
experience and data gained from the work 
on many different types of equipment. 

It is unlikely that a third Geneva Confer- 
ence will be held in exactly this form. That 
there is advantage to be gained by a coming 
together of representatives of all national- 


itigs no one will question. This year’s 
conference, however, was altogether too 
large to permit the easy opportunity for 


quiet discussion between groups working on 
similar problems and it may be that some 
means will have to be found for breaking the 
Conference down into sections which can 
operate with a less regimented timetable. 
Unless there is adequate time for discussion 
probably less is gained from listening to a 
translation of a résumé of a paper than ts 
obtained by devoting the same amount of 
time to reading the paper. Nevertheless, 
until all the information published at Geneva 
has been digested, one cannot judge the 
effect this Conference will have had on the 
progress of atomic energy, and what is more, 
its value in promoting the peaceful uses of 
atomic energy throughout the world. It was, 
after all, a conference designed to further the 
latter aim 


EXPORT OF REACTORS 


The year has seen the first order placed by 
a foreign organisation for a British nuclear 


power station. It will be the product of 


collaboration between A.G.I.P. Nucleare of 


Milan and the Nuclear Power Plant Com- 
pany (N.P.P.C.) of Knutsford. The station 
will have a single reactor of 200MW electrical 
output and will be of the gas-cooled graphite- 
moderated type to N.P.P.C.’s design.g The 
contract is worth £20,000,000, equally shared 
between British and Italian industry 

This particular order reflects a 
that is likely to be followed in many other 


pattern 


Many of 
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export negotiations. It, in fact, recognises 
that the Italians wish to put themselves in 
the position to build their own reactors, but 
for the present they recognise that they have 
not the experience. A.G.I.P. Nucleare and 
the N.P.C.C. therefore entered into an agree- 
ment earlier in the year for long-term col- 
laboration, in the design, construction and 
development of power reactors in Italy. 


The agreement also covered the exchange of 


information on the design, construction and 
operation of nuclear power stations, the 
training of technical staff and collaboration 
in research. In September this agreement 
was followed by the placing of a contract 
for the Latina power station. Latina is 40 
miles south of Rome and work on site has 
already begun. The foundation stone was 
laid on November 20. 

[he Latina station will be designed by 
N.P.P.C. with Italian engineers assisting to 
ensure compliance with Italian practice, 
standards and regulations. The civil work 
and structural work will be undertaken by 
A.G.1.P. Nucleare. Main plant items will 
be supplied from this country and the fuel 
will be supplied by the U.K. Atomic Energy 
Authority. Progress on this work will 
undoubtedly be watched with the closest 
attention, as not very far away from Latina 
a boiling water reactor station, of smaller 
output, to American design is being built. 
This latter station is the outcome of the 
tender exercise by S.E.N.N. and a World 
Bank panel earlier this year, which resulted 
in the former selecting from an international 
competition a boiling water reactor for its 
first nuclear station. The Latina station 
will have the advantage of all the N.P.P.C.’s 
experience obtained on the Bradwell station, 
as the design for Italy follows the latter very 
closely. 

In February the Japan Atomic Power Com- 
pany invited tenders for the supply of nuclear 
power plant from three of the consortia, 
namely, G.E.C.-Simon Carves, A.E.I.-John 
Thompson, and English  Electric-Babcock 
and Wilcox-Taylor Woodrow. To date the 
matter is still under consideration and J.A.P. 
Company have not yet placed an order. The 
Japan Atomic Power Company is an indus- 
trial group formed by Japanese power under- 
takings and associated firms. Since 1956 
the Japanese have been studying the Calder 
Hall type of reactor and examining the pro- 
blems associated with rendering the plant safe 
from earthquakes. In announcing that it had 
invited tenders, J.A.P. Company expressed 
its confidence in the British system and its 
gratitude for the help it had received from 
the consortia, the U.K.A.E.A. and the 
C.E.G.B. Undoubtedly the Windscale inci- 
dent and the problems associated with the 
build-up of stored energy in graphite caused 
the Japanese some concern. In a recent 
visit to Japan, however, Sir John Cockcroft 
was able to explain what steps were being 
taken to eliminate the need for Wigner energy 
release and the way in which the problem 
had been overcome. 

Although several European countries are 
interested in the gas-cooled — graphite- 
moderated reactors, there is reluctance on 
the part of many of the power undertakings 
concerned to embark on any project that 
cannot be guaranteed to give cheaper powet 
than can be obtained from conventional 
plant. Much is likely to depend in the end 
on the outcome of discussions with Euratom. 
The commercial situation is to some extent 
clouded by the difference between the U.S. 
and U.K. policies in Europe. As pointed 
out by the Prime Minister in the House in 
July, ** the American agreement with Euratom 
provides the framework for joint construc- 
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tion of prototype reactors of American design 
which are still in the development stage and 
which will, of course, be partly American 
financed. The United Kingdom offers a 
fully developed power reactor system which 
is already available for use in this country and 
for export on ordinary commercial terms.” 


LICENSING AND INSURANCI 


British insurance companies have taken a 
leading part in studying the problems asso- 
ciated with the insurance of nuclear reactors 
and the insurance market has, as a result, 
been in a position to indicate its readiness to 
provide the necessary cover that will be 
required if the requirements of the present 
Nuclear Installations (Licensing and Insur- 
ance) Bill becomes law. The Bill has two 
main purposes. First, by licensing, to control 
in the interests of safety the building and 
operation of nuclear reactors and such other 
fixed nuclear installations on land as may be 
prescribed by regulations. The second pur- 
pose of the Bill is to impose on any person 
granted a licence an absolute liability for all 
hurt to persons or damage to property 
caused by radiation arising from the site, 
even though it may be due to unavoidable 
accident, together with an obligation to take 
out cover by insurance and other means up 
to £5,000,000 in respect of any one occurrence 
on any one site. The Bill states that licensing 
will not apply to the installations of the 
Atomic Energy Authority, as the operations 
of the latter are in a different category 

Liability in the event of an accident is not 
expected to reach anything like the figure of 
£5,000,000. The cost of the damage following 
the Windscale incident was, in fact, less than 
£100,000. 

The introduction of this Bill is important 
as it is the first step in bringing nuclear power 
into a more normal industrial setting. If 
the Bill becomes law, much will then depend 
on the staff that will have to be gathered 
together to implement the Government's 
requirements. Regulations imposed by a 
licensing authority must not prevent the 
healthy development of the — industry 
Although rules are necessary to ensure that 
development is guided along sound lines, one 
has only to look back over 1958 to be 
reminded once again that atomic energy is a 
very rapidly developing field, and there must 
be freedom to feed in continuously the new 
knowledge that will be gained each year from 
research, development and plant operation 
There is no reason to suppose that the rate 
of advance in future years will be any less 
than has been achieved in 1958. 


British Standards Institutio 


1// British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, 


SHEET ROOF COVERINGS 


No. CP143 : 1958. Price 6s. Part I of this new 
publication provides recommendations for the use 
of aluminium alloy corrugated and troughed sheet 
for the roofing and cladding of buildings. It applies 
to three main types of material : 9 3in pitch corru- 
gated sheet and troughed sheet of both symetric and 
asymetric profile 

Information Is given on fixing accessories, contact 
with other materials, weithering, thermal insulation, 
fire resistance and concensation. Laying and fixing 
procedures are fully described and there are details 
of suitable spacing for fastenings. Guidance is given 
on minimum pitch, end and side laps and methods of 
fixing. Tables for a range of purlins or rail spacings 
provide the maximum recommended loading (includ- 
ing a 200 lb concentrated load) applicable to various 
thicknesses of the three types of sheet. The tables 
enable the user to verify that the sheet chosen is 
suitable for his particular requirements; design 
loadings can be ascertained by reference to CP 3, 
Chapter V. The twenty-one-page code concludes 
with an appendix which contains diagrams of sheet 
profiles and tables-setting out the properties and 
weights of sections 
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Y the end of 1958, future prospects for British civil engineering 

seemed excellent, probably better than at any time since the war. 
The year saw the start of the country’s most spectacular road 
scheme, and of the largest bridge to be built here for many years. 
[he road programme offers the possibility of more 
works during the next few years, but apart from that, the construc- 
tion of nuclear power stations calls for extensive civil engineering 
works, and in other fields, too, such as railway modernisation, 
Before reviewing this work in any 
detail, however, it seems particularly appropriate in this year’s 
review, to start with some facts outlining the economic background. 
About twelve months ago, it was generally considered that 1958 
would be rather a difficult year for the civil engineering industry. 
Economic circumstances had forced up the bank rate, and generally 
it was a time when economy was sought in capital expenditure. 
his was expected to reflect in a reduction of work for civil engineers 
But as the year progressed, the economic situation changed, and, 
indeed, towards the end of the year, efforts were made to promote 


plenty of activity can be seen. 
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in 1958 


large-scale 


public works, especially in areas where some unemployment was 


present. The effect of earlier efforts at re- 
trenchment had been rather unbalanced, in that 
various major development projects had gone 
ahead, and even increased in volume, to the 
detriment of smaller works. The Ministry 
of Housing and Local Government last 
November proposed certain measures to 
increase “public sector” investment. and 
specifically referred to increased expenditure 
on water supply and sewerage schemes. 

The affairs of the civil engineering industry 
are not set down statistically in much detail, 
since it is not possible to separate building. 
on the one hand, and civil engineering, on 
the other. But such statistical data as do 
apply, were gathered together and published. 
late in the year, by the Federation of Civil 
Engineering Contractors.* The following 
figures have been taken from that source, 
together with later figures from the Ministry 
of Works. 

The value of constructional work carried 
out in the third quarter of 1958 was pro- 
visionally £548 million. Work on new house 
building for public authorities in the third 
quarter of the year continued to drop, but 
house building for private developers showed 
a large increase. New work, excluding hous- 
ing, for public authorities also rose sub- 
stantially. The value of work done on 
industrial building was, however, lower than 
a year previously, but the reduction was 
relatively small. Total output at current 
prices rose by less than | per cent over the 
previous twelve months (i.e. from last 
October) and costs rose by less than | per 
cent in the same period. Production, 
measured by the official index, was the same 
in the third quarter as in the previous quarter 
and as in the third quarter of 1957 (1.e. 123, 
as against 100 in 1948). 

Thus, conditions were more stable than 
had been anticipated. For the first six 
months of the year, the corresponding figure 
for constructional work done—£1060 million 

was divided up as follows :—New housing, 
256: other new work, 429; repairs and 
maintenance 201, and ** direct labour,” 174, 
all these figures being in £ million. 

In spite of the stability demonstrated by 
these figures, contractor's “ order load * fell 
by £48.000,000 in 1957, it is stated, and by a 
further £40,000,000 in the first half of 1958. 
Over a longer period, it is of interest to note 
that costs have increased by 40 per cent since 
1949, and in the same period wages and 
materials increased respectively by 60 to 70 
per cent and 47 per cent. A net output of 


*The Federation's brochure is called 


struction 


t685 per person employed by contractors is 
quoted for 1956, which is claimed to be 20 per 
cent higher than the corresponding output 
per person of direct labour organisations 
Other figures of interest show that the total 
Output of ** construction ~ 
the gross national product, and employment 
at 1,400,000, is also 6 per cent of the total. 
The net profit made by constructional com- 
panies—another interesting figure—is 3 per 
cent of the total profit made by all companies, 
but appears to be about 4:3 per cent of 
turnover. 

Work done overseas by contractors was 
£119 million in the year ended March 31 last, 
the figures showing a steady increase of 15 
to 20 per cent per year since 195556. Work 
overseas under the direction of British con- 


sultants is listed in the ** Abroad” sections of 


Tabular Summary of Civil Engineering Con- 
tracts published with THE ENGINEER last 
week. Here, again, some increase has been 
evident in recent years. The Tabular Sum- 
mary, although not a precise statistical guide, 
reflects fairly evidently the trends discussed 
here 


ROADS 
Road schemes were very much in the 
public eye during 1958. The two major 


events of the year were the start of construc- 
tion of the first stage of the London-York- 
shire motorway (depicted in Plates | and 2) 
and the opening of the Preston by-pass 
motorway last month. There was also con- 
siderable interest in the start of work on 


is 6 per cent of 








this country’s first major suspension bridge 
[he designs of the Forth suspension bridge 
and the similar Severn bridge are well known, 
and have been prepared for some years, 
On November 21, however, the first pile 
of the Forth Road bridge was driven during 
a ceremony at South Queensferry 

Work began on the foundations of the 
bridge on September |. John Howard and 
Co., Ltd., has the contract for the substruc- 
ture consisting of the construction of the 
foundations for the main piers of the bridge, 
including compressed air caisson work ; the 
anchorages for the main cables, involving 
large tunnels, up to 40ft square, some 200ft 
into the rock, and the erection of reinforced 
concrete side towers which will be about 
1S0ft high This contract, which is the 
largest for bridge construction awarded to 
any single firm of civil engineering con- 
tractors since the war, 1s worth approxi- 
mately £2,500,000. The consulting engineers 
of the bridge are Messrs. Mott, Hay and 
Anderson. 

rhe general picture of road construction 
as defined by the Government’s road pro- 
gramme remains unchanged since we dis- 
cussed it at this time last year. There were, 
however, many interesting developments in 
the planning and construction of individual 
road schemes during 1958. These develop- 
ments were recorded fairly comprehensively 
in these columns throughout the year, so 
here we refer to only two examples of bridge 
construction. 

Precast concrete has been extensively used 


Loading test to failure on a 120ft span prestressed concrete beam of the design used for the Chiswick flyover 
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for road bridges. The illustration shows a 
full-scale test in progress of a bridge beam 
of this kind, similar to those to be used in the 
construction of the Chiswick flyover. The 
beam was subjected to a series of loading 
tests to failure to verify certain assumptions 
made in the design both in the elastic and 
ultimate conditions. The beam was made of 
three precast concrete inverted * T ”’ sections 
which were then post-tensioned. After 
grouting the  post- 
tensioned cables, a top 
flange was cast in situ 


The test rig was 
capable of applying 
loads of 125 tons at 


two points 30ft apart. 
The beam failed when 
the applied load 
reached 118 tons on 
each jack as compared 
with the estimated 
failing load of 111 
tons per jack. The 
actual failing load re- 
presented a load factor 
of three on the com- 


bined dead and live 
loading. The pre-cast 
concrete beam _ units 


were manufactured by 
Cowley Concrete 
Company, Ltd. The 
consulting engineer 
to the Ministry of 
Transport and Civil 
Aviation for the Chis- 
wick flyover scheme Is 
Mr. Harry Brompton, 
and the contractor is 
struction Company, Ltd. 

By contrast the next illustration shows a 
steel bridge under construction on one of the 
many improvements in progress on the A.| 
road. This bridge is of special interest as 
the first to use broad flanged beams from the 
new universal mill at Lackenby, and is part 
of the Catterick by-pass scheme 

Good progress was made on this £1,000,000 
scheme during the year. Constructional 
work started immediately after Easter. Exca- 
vation north of the River Swale was nearly 
by December, accounting for 
half the total of 400,000 cubic 
excavation for the road. The 
by-pass will be 34 miles long, and, between 
roundabouts at the terminal points, it will 
be carried under or over all side roads and 
will, therefore, be free from tratlic 
Of the ten bridges required for the scheme. 
one, over the Darlington—Richmond railway, 
was finished and five others were under con- 
struction. Abutments were being built fo 
the largest bridge, that taking the by-pass 
over the River Swale 

The abutments for three bridges at side 
road intersections were completed and broad- 
flange-beam main girders set in position. 
The scheme was prepared by the North 
Riding County Council, and constructional 
work is being carried out by the County 
Council’s direct labour organisation under 
the supervision of the county surveyor, 
Mr. R. Sawtell 
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EsputE METTA CAUSEWAY 


As an example of a road scheme overseas, 
we include details of a rather more unusual 
construction, the Ebute Metta causeway in 
Nigeria illustrated herewith. The new road 
reduces the distance between Lagos and 
Apapa by 24 miles. Where it crosses the 
Ebute Metta Creek it was decided to con- 
struct a causeway as borings showed the 
subsoil to consist of mud for a depth of over 
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SOft, and it was required that the escape of 
water draining into the Creek, and the tidal 
ebb and flow should continue. 

The total length of construction covers a 
distance of 5750ft, the majority of it extend- 
ing over a peaty swamp The roadway 
embankment and causeway were founded on 
brushwood fascine mattresses. 

The building of the approach roads was 
fairly straightforward, the fascine mattresses 
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Brompton North bridge on the Catterick by-pass shown under construction 
l6\in broad flanged beams in 68ft lengths 


being fabricated in situ after which sand was 
pumped on by a reclamation vessel until the 
required height of roadway was obtained. 
The top width of the embankment was speci- 
fied to be 97ft 4in allowing for two roadways 
30ft wide each, a central reservation of 4ft, 
two 10ft wide footpaths and two outer verges 
of 6ft 8in each, to accommodate services. 
The sides of the embankment were pitched 
to a slope of 2 to I. 

For the construction of the causeway the 
contractor dredged some 4ft below the bed 
level of the creek and on the dredged surface 
laid fascine mattresses, 100ft wide by 200ft 
long. which were floated into position. Stone 
was then thrown on to the mattresses until 
they sank on to the prepared foundation, and 
sand was pumped on to the mattresses to 
form the embankment. 

Because of the settlement of the embank- 
ments, both anticipated and realised, one 
layer of 4ft diameter “Armco” culverts 
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was laid at about low water level in the 
causeway, with a second layer with an 
invert level of 4ft above low water level so 
that when the causeway settled the second 
layer would come into operation.  Settle- 
ment was found to be greater than could 
have been anticipated, and extra sand had to 
be pumped on to the embankments to bring 
the finished level sufficiently above high water 
level. Only one 30ft road width was surfaced ; 
if and when the surface settles to nearly high 
water level, the unsurfaced half of the em- 
bankment can be raised and surfaced after 
which the traffic can be diverted on to this 
half, whilst the first half is being raised in 
level. The work was carried out for the 
Federal Public Works Department of Nigeria 
by Richard Costain, Ltd., as contractors at 


an approximate cost of £1,050,000 ; the 
consulting engineers were Messrs. Coode 


and Partners 


EARTH MOVING BY DREDGER 


A departure from the conventional method 
of earth moving was to be seen at the West- 
field opencast coal site during the year, 
where overburden was removed by suction 
dredger. The site is at Kinglassie, Fifeshire, 
and the excavation area of about 135 acres 
contained a layer of peat underlain by sand 
to a maximum depth of 40ft. Dredged 
material was deposited in an area enclosed by 
embankments previously constructed. The 
contract is being carried out by Richard 
Costain, Ltd., in conjunction with Blanke- 
voort and Zoon, of Bloemendaal, Holland. 

A dry dock for the assembly of the dredger 
was dug out, and the excavation area flooded. 
Erection of the dredger was carried out by a 
48-ton gantry with four electric hoist motors. 
At the end of August, 1957, the ** Vlaanderen 
XI” dredged its way out of the dock. 


The dredger—which we_ illustrate—has 
no propulsive machinery, but is held in 


position by dropping down to the bottom 
of the excavation one of two vertical spuds 
at the stern. Two head ropes running 
through sheaves at the end of the cutter 
ladder are attached to port and starboard 
anchors placed some distance from the 
dredger on land. By winching in and out 
these two head ropes the dredger can be 
slewed about the fixing spuds and can be 
advanced by dropping alternate spuds. 
Power for the cutter and winch motors, 
which raise and lower the cutter ladder and 
spuds and operate the anchor ropes, is sup- 


plied by two diesel-electric generators on 
board, totalling 450kW capacity. 
The suction pipe is situated within the 


cutter so that material broken by the cutter is 





The Ebute Metta causeway, Nigeria. 


The culverts are 4ft in diameter 
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immediately drawn into the suction pipe, 
which carries it to two 74ft diameter pumps, 
each driven by 1520 h.p. motors. The pumps 
delivered an average of 20,700 gallons pet 
minute of a mixture of water and solids at a 
head of 70ft over a mile of 26in delivery pipe. 

In operation the dredger first cut a 
face down to the sand layer. This was done by 
starting at the top of the material to be 
excavated, and moving the dredger slowly 
in an arc, backwards and forwards, by pulling 
in turn the port and starboard ropes. The 
cutter was lowered as the material was excav- 
ated. The material was often undercut, and 
fell down on the cutter where it was broken 
and drawn into the suction pipe. As the 
face was worked out the dredger was ad- 
vanced by slewing on alternate spuds. 

The material was conveyed by pipeline to 
storage embankments, which were divided 
into two compartments with a total storage 
capacity of about 3,800,000 cubic yards. 
The mixture settled in the area and water 
was drawn off by flumes constructed on the 
inside of both compartments. Smaller 
embankments, 17ft high, which were later 
built on top of the existing ones by the 
contractor, increased the storage capacity to 
5,300,000 cubic yards. 

The dredger was capable of handling an 
average of 900 cubic yards per hour of solids. 
During continuous working, except for 
week-ends, the output of the dredger was 
4,382,000 cubic yards, in forty-nine working 
weeks, an average output of 90,000 cubic 
yards per week. (See also THE ENGINEER, 


November 7 last, page 739.) 
REFUSE SEPARATION-COMPOSTING PLANT 
We turn now to another rather unusual 


plant, of a type which shows promise of 


greater importance in the future. Installation 
of a new refuse separation and composting 
plant by Edinburgh Corporation was com- 
pleted towards the end of the year. The plant, 
which has a capacity of 140 tons of crude re- 
fuse a day, includes refuse receiving hoppers, 
each of 40 tons capacity, screening and 
salvage extraction arrangements, and two 
“Dano” bio-stabiliser units. The flow diagram 
herewith illustrates the process. This plant, 
situated at Craigmillar Quarry, is intended to 
deal with all the domestic refuse from the 
south side of the city, serving a population 
of about 150,000. Steel plate conveyors, 
situated in the receiving hoppers, deliver the 
refuse to conveyor belts, which carry it to 
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Flow diagram of refuse composting plant. 


vibrating screens, where ashes, dust, stones 
and glass are extracted and fall into storage 
hoppers, whence they are ultimately removed 
to tp. The refuse elements, which fail to 
pass through the screens, are carried 
forward to rubber belt conveyors, where tins 
and ferrous metals are magnetically extracted 
and other salvage picked off by hand. The 
remaining refuse drops off the end of the 
picking belts into the “Dano ” bio-stabilisers, 
which are horizontally rotating cylinders, each 
SOft long and I1ft 6in in diameter, with a 
volumetric capacity of 310 cubic yards each. 
Sewage sludge or other suitable liquid is 
injected, while along the length of each 
cylinder air is blown through nozzles into 
the mass of refuse. Regulation of the entry 
of air and liquid permits aerobic ferment- 
ing conditions to be created in the refuse. 
Optimum fermenting temperature is between 
120 deg. and 130 deg. Fah., which is lethal 
to pathogenes. As the cylinder rotates, the 
refuse is thoroughly mixed and ground by 
internal friction, increasing its original 
density six-fold. At the same time, the 
refuse moves along the cylinder towards the 
discharge end, which it reaches in approxi- 
mately tive days. The fermented refuse falls 
out of the stabilisers on to a conveyor belt. 


** Viaanderen XI °’ dredger moving overburden at Westfield opencast coal site 


The plant treats 140 tons per day of crude refuse 


which transfers it to a rotary screen where 
contraries are screened out and the compost 
conveyed to a storage bay, either for sale or 
retention for a further maturing period. The 
* contraries ’’ are transported with the dust, 
&c., to a tip. Tins, magnetically extracted 
from the refuse, are stored in overhead 
bunkers, then fed into a Heenan and Froude 
hydraulic scrap baling machine. Textiles 
are dropped, via a chute leading from the 
picking room, to the vicinity of a Heenan and 
Froude mechanical baler. Cullet ts stored in 
overhead bunkers ready for top loading into 
vehicles for conveyance to glass works. The 
plant was the responsibility of Mr. N. G. 
Wilson, engineer and manager of the lighting 
and cleansing department of the City of 
Edinburgh. 


OGSTON RESERVOIR 


Ihe title illustration at the beginning of 
this article shows the Ogston dam of the 
North East Derbyshire Joint Water Com- 
mittee. The dam was practically completed 
at the end of the year, and may be taken as 
an example of water supply works in progress 
during 1958. The reservoir, formed by this 
embankment (which is about 750ft long and 
has a maximum height of about 65ft), will 
have an effective capacity of about 1125 m.g. 
The total yield will be nearly 4 m.g.d., of 
which about one-third will be for compen- 
sation the remainder being available for 
supply. The capacity of the reservoir is 
very large for an embankment of such 
modest dimensions. 

The embankment consists of a central 
puddle core, with earthwork on each side of 
it, the upstream face being protected from 
wave action by concrete sheeting on the 
upper part of the slope, and stone beaching 
on the lower part. The overflow consists 
of a circular shaft, 60ft in diameter at the 
top, tapering to about 20ft at the bottom, 
from whence a tunnel 12ft diameter, leads 
to the tailbay pool. The valve shaft, con- 
taining a standpipe with inlets at four levels 
controlled by electrically-operated valves, is 
incorporated in this structure, the discharge 
tunnel, in which the supply pipe is laid, 
being immediately above the overflow tunnel. 
The consulting engineers for this scheme are 
Messrs. G. H. Hill and Sons (Manchester), 
and the main contractor is Lehane, Mackenzie 
and Shand, Ltd. 


(To be continued) 





Rocket Development in 1958 


By A. D. 


BAXTER* 


No. I 


VENTS in rocket development have 
E moved with almost unbelievable rapidity 
during the past twelve months, and it Is 
difficult. amidst all the reports of rocket 
launchings. postponements, failures and 
partial successes, to recall exactly how much 
has been achieved. Undoubtedly, attention 
has been focused on space rockets and the 
mighty prestige struggle between America 
and the Soviet Union. At this moment 
there are five artificial satellites orbiting 
the earth, four American and one Russian. 
Although Russia was first to be successful, 
the information released by her has been 
meagre and the data far from reliable. In 
contrast, the publicity given to the United 
tates efforts has proved a source of 
embarrassment to the technical staffs engaged 
in the launching programmes. Nevertheless, 
the details now published or deduced from 
the efforts of both countries are of great 
interest 

This race for supremacy in space has 
tended to overshadow all other rocket work, 
but it should be remembered that they repre- 
sent only a modest extrapolation of the 
performance of the inter-continental ballistic 
missiles which have. in turn, developed from 
the * V2“ type of rocket. All these have had 
considerable effort devoted to them, although, 
in this country, we have been much less 
ambitious and very late off the mark. On 
the other hand, we have developed smaller 
rockets, both for aircraft and missile pur- 
poses, which can compare with any others in 
the world 


SPACE DEVELOPMENTS 


From October, 1957, when the Russians 
established their first artificial satellite in its 
orbit, there have been a further seven success- 
ful satellite launchings. These are detailed in 
lable 1, together with some actual and some 
estimated figures relating to their life and 
size. Satellites Nos. 1, 2 and 5 have now 
descended into the atmosphere again and 
been destroyed by the heat generated. In 
addition, four American attempts at launch- 
ing a Junar probe have been made and two 
of these have achieved partial success by 
penetrating nearly 80,000 miles into space 
before their efforts to overcome the force of 
gravity were beaten 

It is not Known if the Russians have had 
many failures in reaching their present level 
of success, but the probabilities are that they 
will have experienced many of the same dis- 
appointments as the Americans. These can 
be overcome by development and no doubt 
much has been done in this way It is 
possible, too, that the larger and heavier 
Russian launching vehicles can afford to 
employ heavier and less highly stressed com- 





ponents in some of the vital parts. This 
difference in rocket weights is noteworthy and 
will be discussed later. 

During this time, activity in setting up new 
organisations and stimulating existing ones 
to sponsor space research has been intense 
Within five months of the launching of 
* Sputnik 1.” the United States had set up 
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Fig. 1—Relation between rocket mass ratio, velocity and range 


an Advanced Research Project Agency 
(A.R.P.A.) and within twelve months had 
diverted a fair proportion of its aeronautics 
research effort into the National Aeronautics 
and Space Administration (N.A.S.A.). Both 
these organisations are preparing and spon- 
soring practical space studies. In this 
country the Royal Society has taken a 
valuable interest through its Gassiot Com- 
mittee and the stimulus of the International 
Geophysical Year. Within the last few 
weeks, it has helped to inaugurate an Inter- 
national Committee on Space Research 
(C.O.S.P.A.R.), and is undoubtedly encourag- 
ing British official participation in satellite 
research. Another meeting, under the chair- 
manship of a pioneer rocket scientist, Dr 
Von Karman, has also recently been held to 
organise a joint’ programme under the 
auspices of the NATO nations 


THEORETICAL REQUIREMENTS 


Before examining the achievements 
recorded in Table I in detail, a brief indication 
of the theoretical requirements for satellite 
rockets will assist in their appreciation. In 
all cases a rocket vehicie depends upon the 
maximum flight) speed to which it is 
accelerated for its final performance. This 
in turn, depends upon its empty weight, the 
quantity of propellant used. and the rocket 


Satellite Data 


*pD r and Chiet f ¢, Rock N P 
G s. De H Ene Cor i l 
Fase | 
Life Initia Weight 
N S l cars period Perigee Apogee 
(appro. minutes miles miles Payload Total 
m pounds pounds 
1 Sputnik I October 4, 195 0 258 96 140 S60 184 32> 
2 “Sri k il Novemt S7 0 48 104 143 1025 1118 2000 
é Spt k il M s 1-s 106 i140 ile 2134 2926 
Fx ! Janua 1-0 ii4 219 1$87 18-8 30-8 
4 Vanguard I March 1 195s 200-0 134 404 2466 3-§ 102-6 
Fxp Wi Ma pl 158 0-2 116 117 1741 0-0 32-4 
Exp '\ Ju 7 1-0 ita 163 1368 25-5 ww) 
8 Arias December 18, 1958 0-1 101 114 928 130 R750 
Lunar probe (resul Pioneer,’ August 17, 1958, broke up at S0.000ft, payload 39-6 1!b Pioneer H."" October 11, 195s 
maximum distar 000 miles Pioneer Hil November 7, 1958 m j we 1000 miles (third stage t operatec 
* Juno Il December 5, 1958, maximum distance 65,000 miles, 
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jet velocity 
the formula. 


These quantities are related by 


V—v; log, Mim 
where 
V- rocket maximum speed. 
v,- rocket jet velocity 
Vsrocket take-off weight 
m rocket empty weight. 


This relationship is illustrated in Fig. | for a 
typical jet velocity of XOOO0ft per second 
Fig. | also indicates the theoretical range 
attained for any value of }. It will be noted 
that a range of 2500 miles demands a rocket 
velocity of 20,000ft per second, and this is 
achieved with a mass 
ratio of 12:1. In- 
creasing the velocity 
by only 20 per cent, 
increases the range 
more than four times, 
and quite small in- 
creases thereafter give 
| even larger increases 
in range so that satel- 
lite conditions are 
rapidly approached 
These are reached with 
a theoretical mass ratio 
of approximately 
25:1, which means 
that 96 per cent of 
the take-off weight 
should be propellant 
for producing thrust 
during the — engine 
Ce operating time. This 
ratio has, in the past, 
been outside the limits 
ofany practical design, 
but fortunately it is 
possible to achieve an equivalent con- 
dition by “staging.” This consists in carry- 
ing a rocket of relatively modest mass ratio 
as the payload of a much larger rocket, 
which also has only a normal mass ratio 
[he latter will accelerate the small rocket to 
the highest velocity it can achieve and then 
drop off, leaving the small rocket to accelerate 
only its own much smaller mass. The process 
can be repeated with a third or fourth stage. 
as 1s shown in Fig. 2, where the weight of a 
rocket necessary to place a payload of | ton 
in orbit by staging is indicated. All this 
emphasises the great importance of rocket 
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T Progress on the first three 
Nuclear Power jiccsr power stations t 
be ordered expressly for 

generating electricity for the public supply system in 
Great Britain, is illustrated on this page. All the 
stations are based on the graphite-moderated, gas-cooled 
reactor. Two of them, one at Berkeley, Gloucestershire, 
and the other at Bradwell-on-Sea, Essex, will form part of 
the Central Electricity Generating Board's system. The 
station at Bradwell (which is being built by the Nuclear 
Power Plant Company, Ltd.) shown on the RIGHT, will 
have an output of 300MW from two reactors, each gener- 
ating steam in six steam raising units. Our illustration 
shows the No. 1 reactor building (40ft of which is below 
ground level) framed by the 200-ton Goliath crane used 
during erection, with three of the steam raising units in 
position ; it is expected that by the time this issue is 
published all six units will have been installed, and the 
constructional work on the station as a whole will have 
passed the midway stage. The spherical pressure vessel 
which will enclose the graphite core of the reactor is being 
built up of ring segments of steel 3in to 4in thick. The 
concrete biological shield which is 8ft 6in thick is almost 


ie 
‘tom 





stations will be designed for on-load changing of fuel 


elements 

The third station illustrated on this page is being built 
at Hunterston, Ayrshire, by the G.E.C.-Simon-Carves 
Atomic Energy Group, for the South of Scotland Electricity 
Board. It will have a generating capacity of 3600MW from 
six 60MW _ hydrogen-cooled turbo-generators which will 
give a net output of 300MW rising to 320MW. Hunterston 
will differ in detail from the other stations shown here 
for example the pressure vessel enclosing each reactor will 
be of double shell construction, with an inner shell of 
temperature resistant steel and an outer spherical shell 
(3in thick by 7Oft diameter) to contain the pressure. 
Fuel element changing will be carried out from 
below with the reactor on load. Carbon dioxide will 
be circulated through each reactor and the six associated 
steam raising units at a pressure of 150 lb per square inch, 
the gas temperatures being 392 deg. Fah. at the reactor 
inlet and 752 deg. Fah. at the reactor outlet. Steam will 
be generated at two pressures, 585lb per square inch 
(700 deg. Fah.) and 155 1b per square inch (670 deg. Fah.) 

The contract for this station was placed in December, 
1956, but because of delays caused by the holding of a court 
of inquiry into the siting of the station, work could not be 
started on site until September, 1957. Subsequent progress 
can be estimated from the recent photograph reproduced 
on the RIGHT. Erection work on the reactor pressure 
vessel and steam raising units is characterised by the use 
of the 300-ton ‘‘ Goliath "’ crane as illustrated 





Plate 9 


complete. Work on the No. 2 reactor is proceeding 
according to schedule and the structure of the turbine 
house is almost complete 

Berkeley station (LEFT) will have a net output of 275MW. 
Each of the two reactors will supply heat to eight steam- 
raising units operating on a dual pressure cycle, at 306 1b 
per square inch and 62 |b per square inch, the steam being 
heated to 612 deg. Fah. in each case. These conditions 
differ somewhat from those prevailing at Bradwell where 
the dual pressure steam will be generated at 7551b per 
square inch and 195 Ib per square inch, at 704 deg. Fah. The 
reactor core at Berkeley is a vertical cylinder 48ft in dia- 
meter and 30ft high contained in a 3in thick pressure vessel 
50ft in diameter and 80ft high. To transfer heat from the 
reactors to the steam raising units carbon dioxide will 
be circulated at 125 1b per square inch through the system 
by eight axial flow blowers, each driven by a 3000 h.p 
variable-speed induction motor The electrical output 
will be generated by four hydrogen-cooled turbo-generators 
each of B8OMW rating. Berkeley power station is being 
built by the A.E.l.-John Thompson Nuclear Energy Com- 
pany, Ltd. A recent photograph reproduced LEFT 
gives an impression of the constructional progress. The 
station, like that at Bradwell, is due to be on full 
commercial load during the winter of 1960-61. Both 
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Plate 10 


During the past year par- 


Tube Plant ticulars were issued of some 


nteresting plant develop- 


ade in the works of two member 


ments which had been nm 
firms of the Tube Investments, Ltd., grour At the works 


of Tube Products, Ltd., at Wednesfield, there was put into 


operation the new electric resistance we ded tube mill, tc 


be seen in the illustration on the RIGHT. This mill was designed 


to produce welded stee! tubes up to 5iin diameter, having 


a wall thickness of jin and lengths up to 60ft. To accom- 
modate the new mill and its ancillary plant two new bays, 


with a floor area of some 77,000 square feet, have been added 


to the works. It is stated that prior to the introduction 
of this mill the electric resistance welded tubes made in 


this country did not exceed 4\in diameter. With its capacity 


size range of resistance welded 


to produce the increased 


tubes to a high standard of concentricity and surface finish, 
it is expected that the introduction of the mill will increase 


the applications of the tubes in a number of industries 





At the Desford works of Tubes, Ltd., a highly mechanised 
mechanical handling system was introduced to link up an 
Assel mill installation engaged in the production of thick- 
wall precision tubes supplied principally for the bearing 
industry. This plant, which now has an annual capacity well 
in excess of 40,000 tons, produces tubes from 2in to 5hin 
outside diameter with diameter/thickness ratios from 4:1 
to 12:1, to very close dimensional tolerances. The tubing 
is being made in two main qualities—nickel-chrome-molyb- 
denum (case hardening steel), and 1 per cent carbon-chrome 
(through hardening steel), and it is of interest to note the 
very close tolerances which are maintained—up to and 
including 3in outside diameter tubes are made to +0:015in.; 
from 3in to 4in outside diameter the tolerance is .0-020in, 
whilst for 4in diameter and over the tolerance is within 

per cent. In all cases the wall thickness is controlled 
to within ~ 5 per cent of nominal, including eccentricity 
In the plant, heated billets are first pierced to produce a 
tubular shell or ‘‘ bloom,"’ which is transferred to the entry 
side of the Assel mill—to be seen in operation on the LEFT. 
This mill is essentially a three-roll, cross-rolling mill, in 
which the blooms are elongated over a mandrel bar, the 
diameter of which controls the inside diameter of the tube 
produced. The mill is driven by a 2000 h.p. Metropolitan- 
Vickers motor and all of its operations are controlled by one 
man from a pulpit at the side. When the bloom has been 
deposited on the inlet table of the mill it is clamped whilst 
a pusher inserts a mandrel bar of the required size. The 
clamps are then released and the bar and the bloom are fed 
by a second pusher into the mill. As the bloom is rolled 
on to the mandrel it is elongated to form a tube as its outside 
diameter and wall thickness are reduced. From the Assel 
mill the tubes are transferred to a reheating furnace, after 
which they are finally passed through an eleven-stand sinking 
mill on which the outside diameter is reduced whilst the 


wall thickness is substantially unchanged 





Our third illustration shows part of plant for making large diameter 
welded pipes, installed at the works of Stewarts and Lloyds, Ltd., Coatbridge 
This plant is of Quasi-Arc’Torrence design, and is designed for the continuous 


closing and welding of preformed steel pipes in sizes ranging from 18in to 50in 
diameter, and in plate up to gin thick. Welding speeds of 30in per minute in the 


cise of gin thick material, to 96in per minute on material jin thick, are possible 
On the machine illustrated a preformed pipe length is fed into the rear end of 
the machine where it is supported on a roller bed below floor level. A slitter 
bar or plate, which projects down from the main upper framework of the machine 


registers in the longitudinal gap along the pipe. A short distance in the machine 


the pipe edges are gripped between the first two pairs of four sets of drive and 
backing rolis, on each side of the slitter bar These rolls are profiled to impart 


progressively the correct curvature to the unformed edges of the pipe. As the 





pipe is Grawn a ong in the machine a series of thrust rolls along beams on each 


side press the pipe inwards to 
the forming rolls At the outgoing end of the roll- 


maintain it central with respect to the slitter 


bar and in correct register in 
forming section of the machine, the pipe passes into a cage of closing rollers 
pes whilst they are contin 


which close the gap between the edg 





1ously welded 


carried on a frame above 





together by a “’ Unionmelt "’ equipment 
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m During the past twelve months a number 
Machine Tools of interesting automatic transfer lines 
have been put into service in the works of 

British motor-car manufacturers. One such line is that shown on the RIGHT, 
which was designed and built uy “hurchill Gear Machines, Ltd., for cutting the 
four gears on a layshaft. This ‘ine is 175ft long and it includes eighteen gear 
cutting machines with four inter-operational washing stations and three auto- 
matic gauging equipments. The machines are linked together by transfer con- 
veyors and the components are automatically loaded and unloaded at each 
machining station The line starts with five ‘‘ Rigidhobbers,’’ on which the 
first, third and fourth speed gears are hobbed; the second gears are then shaped 
on three Fellows gear shapers. On three chamfering machines the helical teeth 
of the first, third and fourth gears are chamfered, and at the next stage the teeth 
of the first speed gears are rounded on two tooth rounding machines. The 
helical gears are finished on four shaving machines before the layshafts pass finally 
to a Newall grinder, where the outside diameters of the three helical gears are 
ground. If in the automatic gauging a predetermined number of rejects should 
be reached the machine concerned with the particular operation is stopped 


automatically. Any machine can be stopped for adjustments or cutter changing 


without halting the remainder of the line 





Another precision machine developed for use in 
the aircraft industry is the electronically con- 
trolled machine for the three-dimensional milling 
of aircraft components from slabs up to 8ft high 
by 25ft long, shown on the RIGHT. This machine 
has been developed and built by the Fairey Aviation 
Company, Ltd., in conjunction with Ferranti, Ltd 
It is designed for the machining of slabs at speeds of 
up to 150in per minute, and, having completed 
rigorous acceptance tests, it is stated that so far 
its production rates are from ten to thirty times 
faster than with the conventional methods in 
machining aircraft components from large slabs 
The machine weighs 50 tons and has a vertical 
column with a travel of 25ft along the bed, this 
forming the x axis of the machine. Mounted on 
the face of the column is the head carriage, which 
travels vertically along the y axis over a distance 
of 7ft. The cutting head is fixed to a cross slide 
on the head carriage and has an infeed movement 
of 12in along the z axis. These x, y and z move- 
ments are servo controlled from the pulse informa- 
tion recorded on magnetic tape. The traverse 
speeds on the machine are infinitely variable up 
to the maximum of 150in per minute on the x 
and y axes and 75in per minute on the z axis 





Plate I! 


To meet the demand for a machine capable of grinding high precision helical 
annulus reduction gears for the aircraft industry the new machine illustrated on 
the LEFT has been developed by the Gear Grinding Company, Ltd. This machine 
is designed to grind high precision gears ranging from 10in to 24in diameter to 
close limits at very high production rates. It operates on the *‘ Orcutt ’’ formed 
wheel principle to produce teeth with a high order of accuracy and a surface 
finish of 8 to 10 micro-inches. The machine is stated to give lead generation 
accurate to 0:0001in of face width and is designed to grind annulus gears having 
from 45 to 240 teeth with a maximum tooth face width of 4in. On this machine 
the centre line of the grinding wheel is set to the helix angle of the gear by pivot- 
ing the main column sector. With the sine bar of the lead generating mechanism 
set to the required angle there is produced an angular movement of the work 
spindle which is in correct proportion to movement of the work slide to generate 
the required lead of helix. At the end of each reciprocation of the work slide to 
pass the grinding wheel through a tooth space on the gear, the slide stops and the 


gear is indexed, 











Plate 12 


Surface Works at Collieries 


he new surlace installations mow appearing throughout the coalfields as a result of the 
National Coal Bcird’s programme for re-equipping and modernising the mining industry, are showing 
the influence of civil engineering in a field which has tended to be the more exclusive preserve of 
the mining and mechanical engineer. The need to design mining shafts for higher capacity and winding 
to lower depths than before has turned the emphasis from drum winding to friction rope winding 


first, with a single rope and later to the adoption of multi-rope winding, using as many as four 


$ 


ropes—the system common in ordinary lift practice. Both steel and concrete are being used in 
designing headgear for new winding systems, examples of which were completed in 1958 at Cynheidre 
Colliery (RIGHT), in South-West Wales, and at Swadlincote Colliery (BELOW LEFT), in South 
Derbyshire 
Cynheidre is the first big deep mine to be sunk in the anthracite coalfield, and will, when com- 
pleted, be capable of producing about 750,000 tons of coal a year. The illustration (RIGHT) shows 
the winding tower for No. 2 shaft, which is the upcast shaft and is 20ft in diameter. There is one 
winding engine—an A.S.E.A. of 860 h.p., geared Ward-Leonard, designed to wind 100 tons an hour 
from a maximum depth of 2280ft The drum is 9ft 6in in diameter with a 9ft deflector pulley, giving 
in angle of lap of approximately 190 degrees. There are four locked coiled ropes of 1A;in in dia- 
meter, which carry a cage, 11 tons in weight, and counterweight of 15 tons. Each of the two decks 
of the cage accommodate two 30 cwt capacity mine cars. The overall height of the tower is 122ft 
the winder floor is 40ft square and is 91ft above the ground. About 245 tons of structural steel were 
used, the site connections being made with G.K.N. high-strength bolts ; cladding is in ** Noral 
inium walls and ‘‘ Galbestos "’ roof deck. The installation was commissioned in October, 1958 


Consultants Rendel, Palmer and Tritton ; contractor : Rees and Kirby, Ltd 
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The piant at Cadeby Colliery, near 
Doncaster (RIGHT), completed last July, 
was designed to treat carbonisation coal 
eby and Denaby Colliery, 


ill of which is wound at the Cadeby shaft 





it can rate at 550 tons an hour. After 





winding, the coal is broken downto 10in 
maximum size and conveyed to bunkers, 
each seam being wound and bunkered 
separately A blend of coal from these 
bunkers is then fed to the plant. Coal 
from 10in down to 2in is cleaned in 
dense medium baths made by Head 
Wrightson Colliery Engineering, Ltd 
Coal from 2in to Oin is cleaned in Baum 
baths constructed by the Automatic 
Coal Cleaning Company, Ltd., cleaning 
of the fine coal takes place in a 
froth flotation section, the tailings from 
this process being passed to pressure 
filters to prevent river pollution. Two 
hundred and thirty seven such plants 
(total capacity about 84,000,000 tons 
a year) have been built by the 
N.C.B. since 1947, at a cost of about 
£50,000,000. Consultants : Husband and 
Co.: contractor: J.L. Keir and Co.,Ltd 
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The headgear over the No. 1 service shaft at Swadlincote 
Colliery (LEFT), in the Board’s East Midlands Division, is a 
box structure in reinforced concrete. The designs of head- 
gear and winder house were by the divisional civil engineer, 
Mr. J. A. Whitaker, and B. W. Webber (Contractors), Ltd., 
of Rotherham, built them No. 1 is the upcast shaft 
and the headgear had to be erected around an old timber 
structure which was in use during the construction period 
the inclined leg of this structure protruded through the 
opening shown filled with glass bricks. The installation was 
completed in January, 1958, and brought into use during 
May. The winder house is shown in the foreground, with 
the old No. 3 headgear in the background. Note also the 
‘* gallows ’’ with a steel beam and concrete arms; the 
winding centre line was turned through 90 deg. for the 


new installation 
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The progress of carrier-borne air- 
Naval Aircraft craft design has been so rapid in 

recent years as to afford examples 
of the postulated ** ideal '’ manner of advance for military equipment, 
where each succeeding weapons system is radically different from its 
predecessor The stimulus for this evolution can be recognised as 
the immense effectiveness of bombers carrying fusion weapons and 
the corresponding need to repel such aircraft. An attack vehicle which 
will demand a most remarkable defence system is the North American 
A3] ** Vigilante,’ which, at high altitudes, will exceed Mach 2. This 
very large carrier-landing machine, grossing about 22 tons, has a strong 
family likeness to the maker's earlier designs, such as the “* Fury,’ 
seen above it on the RIGHT : following the invariable North American 
ruling of one engine, one intake, the ‘* Vigilante '’ has two General 
Electric ‘'J-79"' variable-stator units. Wedge-pattern intakes 
reminiscent of those of the Avro ‘‘ Arrow,” are used, but by arranging 
them in the vertical plane the path for air bled off the ramp has been 
simplified to lead to a slot above the wedge fairing. Presumably because 
of the reduced risk of foreign objects being sucked into the intakes on 
a naval aircraft, the ground clearance has been lowered sufficiently 
for the entire undercarriage leg to be stowed upright in the fuselage 
Notice that the all-moving stabiliser is set nowhere near the bottom 
of the fuselage : the N.A.A. designers apparently make no attempt to 
keep wing and tailplane far apart, in the manner which shaped so many 
aircraft of the recent past—see also the X-15 on Plate 14. The rudder, 
similarly, comprises the entire vertical surface, but it is divided in two 
in order to fold for stowage. The wings also fold: there are no 
ailerons, roll control being by spoilers. There are leading and trailing 
edge flaps, and flap-blowing is used. There is no requirement for very 
high speeds at low altitudes, so the structure is mainly of light alloys 


An attack aircraft intended 
for low-altitude operation and 
not to be supersonic, the 
Blackburn N.A.39 is a design 
which is not easily explained 
It has a resemblance to the 
larger crescent wing machines, 
such as the ‘‘ Victor,” pre- 
sumably because of the favour- 
able low speed handling 
qualities associated with this 
configuration. It is unusual 
in having the engines installed 
very far forward, resulting in 
large bulges aft to comply 
with transonic area rule, and 
leading hot tail pipes past the 
wing structure and under- 
carriage : this is presumably 
because of c.g. requirements, 
the stores bays being under 
the wing. Using two D.H 
‘*Gyron Junior '’ single-spool 
jets, this two-seater is much 
less powerful than the aircraft 
it may replace, the twin- 
‘* Avon "’ ‘* Sea Vixen.”’ 





Plate 13 








One of the two prospective fighters now being 
evaluated by the U.S. Navy also employs a pair of 
“4-79” engines, the McDonnell F4H having a 
family likeness to the big land-based ‘‘ Voodoo,"’ 
an erstwhile world speed record holder: like 
the F-101B, it isa two-seater. The other contender, 
a development of the present supersonic fighter, is 
a Mk. Ill version of the Chance Vought ‘‘ Crusader "’ 
(F8U-3), which has a Pratt and Whitney ‘‘J-75"" in 
place of the “‘J-57"’; although these are two-spool 
engines,a rocket engine may also be used, as is never 
done with ‘‘J-79"’ main engines. The ‘* Crusader’ III 
is distinguished by a pair of ventral fins, which 
fold to the horizontal attitude to give ground or 
deck clearance. The air intake also is changed 
from the ‘‘J-57°’ models, the leading edge being 
raked. The aircraft seen LEFT is armed with 
Sparrow Ill missiles: it will be recalled that the 
same maker's ‘*Cutlass"’ carried the Sparrow | 
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Plate 14 





- Last year many of the world record 
Aerodynamic Extremes  perormances of _heavier-than-air 
aircraft improved —the altitude 
record was broken when a Lockheed F-104A ‘Starfighter ’’ reached 91 ,244ft, 
observed by radar. It is, of course, exceedingly unusual for an operational military air- 
craft to take the altitude record, but the extreme performance of the “* Starfighter "’ 
was further demonstrated when another aircraft from the same squadron took the 
absolute speed record at 1403 m.p.h. In so doing, it brought the Lockheed Aircraft 
Corporation the unprecedented achievement of holding all three heavier-than-air world’s 
records, since the distance record was set up in 1946 by a P2V ‘‘ Neptune.”’ 

The ‘' Starfighter ’’ possesses this extraordinary performance for a very good reason 
it is the latest, and possibly the last, of the long line of fighters able to destroy any other 
aircraft by gunfire By employing a cannon with a tremendously high muzzle horse- 
power, the General Electric ‘‘ Vulcan,’ high probabilities of kill become attain- 
ible by an aircraft within—just within—the present state of the art One of the 
most important requirements for a cannon-fighter is, of course, that it shall be a good 
gun platform, and to achieve this the ** Starfighter '’ has been provided with a large 
measure of auto-stabilisation. The single cannon in the fuselage can be supplemented 
by similar guns in under-wing pods, presumably when difficult collision-course intercep- 
tions are enforced, or ** Sidewinder "’ infra-red passive homing missiles, probably for 
tackling fighters with superior manoeuvrability. Nuclear stores, even air-to-air, and 
supplementary fuel tanks are alternative loads 

The illustration BELOW shows an F-104C in the approach : both leading and trailing 
edge flaps are seen depressed, and blowing over the leading edges of the latter will be 
in use. The photo also shows the ventral fin, which has also been added to “‘A’”’ 
machines, and an angle-of-attack sensor outside the cockpit to give stall warning 
The numerous slots in the belly near the nose wheel discharge the exhaust gases from the 
cannon breeches, and the spent cases and links leave by the chute seen projecting downwards 
As always when the undercarriage is extended, the main wheel doors are slightly open, and 
at their leading edges are the fingers which engage the runway barrier in case of overshoot 

A remarkable confirmation of the development potential of the basic concept of a 
low-aspect-ratio near-straight thin wing was given when the latest of the N.A.C.A. (now 
N.A.S.A.) research aircraft, the X-15 built by North American Aviation, was unveiled 
The fuselage is basically a set of circular tanks, heavily baffled, for fuel and oxidant 
(ammonia and liquid oxygen) with the piping and control lines placed in the tapering fairings 
on the sides. The nose carries horizontal and vertical nozzles discharging decomposed 
peroxide to generate yawing and pitching moments at extreme altitudes, and similar 
nozzles for roll control are onthe wings. The aircraft lands on extensible skids and nose- 
wheels after jettisoning that part of the ventral fin corresponding to the rudder. 

Those parts of the structure reaching the highest temperatures are of Inconel ‘* X."’ 
Notice that quite a reasonable amount of transparency has been provided for the pilot 
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At the jubilee conference of the Insti- 

Space Structures tution of Structural Engineers held 
last October, Mr. Samuely pointed out 

that while all other forms of building had developed considerably over the past 
2000 years, only one new construction in space—the Gothic vault—could be 
pointed to, and there had been no new thought in dome structures before about 
100 years ago. Skin structures, as he called this general category, needed an 
understanding of mathematics in space. The popularity of shell roofs had arisen 
since Dischinger's theory of 1927, he said, and now there were other develop- 
ments, more involved in their concept, which were still in their infancy. The 
year 1958 saw interesting progress with such relatively novel structural forms 
particularly at the Brussels exhibition, where the most prominent was the 
doubly-curved shell in the form of the hyperbolic paraboloid. Very light roofs 
using steel cables were also noteworthy. Here we recall two outstanding 
examples (for a fuli description, see ‘‘ The Engineer,’ May 16, 23 and 30 last) 
The pavilion erected by the Dutch firm of Philips was intended as a glimpse 
into the future, by providing in its interior a sort of ‘‘electronic’’ environment 
—a ‘‘ spectacle of iight and sound "’ it was called—demonstrating the last word 


in electronics. The structure enclosing this ‘‘ environment ‘’ was, apparently, 
cumbersome, until reduced to the form shown in the illustration (RIGHT) by 
Ir. Duyster It consists of nine hyperbolic-paraboloid surfaces, and two tri- 
angular areas, for entry and exit respectively ; the edges, between each surface 
thus defined, consist of tubular beams, which transmit al! the loads to the footings, 
with no other beams or columns at all. The shell surfaces are of precast blocks 
(cast on a sand ‘‘ mock-up’) prestressed by wires left exposed ; the beams 


have torsional prestressing. 





Covering 21,000 square metres, the 
triangular roof of the Centre National 
des Industries et des Techniques, Paris 
(‘The Engineer,"’ November 21 and 
28) spans 206m along each facade. Its 
51m high, 1.8m thick corrugated double 
shell is formed by three interpene- 
trating catenary cylinders transmitting 
14,200 tonnes deadweight and 1400 
tonnes snow and service load, in direct 
compression to the three corner foun- 
dation which are joined by underground 
ties. Shear is transmitted at the centre 
by heavy crown walls, but elsewhere, 
over 80 per cent of the 27,000 square 
metres roof, the concrete thickness 
does not exceed 6cm. Extensive prefabri- 
cation and an ingenious roof construction 
made possible substantial completion in 
twenty-one months. The C.N.1.T. has 
the largest roof area per support in the 
world and the longest span for a thin 
shell structure 


Plate [5 








The French building (LEFT) illus- 
trates the hyperbolic paraboloid on a 
far vaster scale, and with an extra- 
ordinarily light roof construction. Two 
such surfaces cover the building, each 
extending over an area of about 73m by 
79m. Each one consists, structurally 
of stiff edge beams, and orthogonal grids 
of cables, one in the convex and one in 
the concave direction. By hinging the 
edge beams, and allowing the top corners 
of the roof to settle, prestress was 
induced in all the cables, such that all 
principal stresses were in tension (our 
earlier article described this more fully). 
This 2300-tonne structure was carried 
on three points, 80 per cent of the 
load being concentrated at the principal 
support, where the roof was partially 
counterbalanced by the 65m _ high 
107-tonne inclined flagpole shown in 
our illustration. Two 102m long, 213- 
tonne cantilevers radiating from this 
point partially supported the opposite 
corners and took the horizontal! ten- 
sions imposed by the roof cables 
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Mauvoisin Dam, Switzerland 
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An important seasonal reservoir in the Swiss Alps, in the valley of the Dranse 
de Bagnes, Valais, was filled for the first time during the summer of 1958 
Mauvoisin dam is now the highest dam in the world, its height being 778ft, or 
about 50ft higher than Hoover dan 

In contrast to practice in France and Italy, the gravity dam is still favoured in 
Switzerland. Mauvoisin dam is exceptional, and is an arch dam of slender propor- 
tions. Principal dimensions in metres are: height, 237m; thickness at base, 53-5m; 
length along crest, 520m ; thickness at crest, 14m ; concrete volume 2:06 « 10° 
cubic metres. The comparable gravity design had a base width of about 180m 

The reservoir has a top water level almost 6500ft above sea level, and is fed by 
extensive catchwater aqueducts. There is, however, a complicated interlinkage 
the aqueducts of the Mauvoisin and Dixence schemes, the Dixence 
reservoir being over 1000ft higher. This interlinkage was explained in ‘* The 

19,1954, and the Mauvoisin scheme itself in the issue of May 14 


between 





Eng neer "’ of Ar 





of that year. Briefly, the scheme consists of the reservoir works, and then two 
ind Riddes power stations respectively 


Fionnay has three Francis turbine generating sets totalling 127- SMW, which are 


stages of power generation, at Fionnay 


especially noteworthy as the Francis machines operate under the highest head in 
the world ; the maximum gross head is 474m. Riddes power station has five 
Pelton whee! sets totalling 225MW 

The significance of a high, seasonal reservoir such as Mauvoisin in a grid based 
on Alpine water power is evident from a comparison of winter and summer 
flows and power generation. The capacity of the reservoir is 180 million cubic 
metres ; the mean flow available per year is roughly only 25 per cent more. i.e 
about 250 million cubic metres. The average annual output of the two power 
stations is 769 million kWh (5 per cent of the total! Swiss output), of which no 
less than 80 per cent can be generated in the winter, and so is ‘‘ high quality ’ 
energy. Thus the storage capacity of the reservoir is equivalent to an output of 
537 million kWh at the two power stations 

Concreting of Mauvoisin dam was largely concentrated into the three summer 
seasons of 1955, 1956 and 1957. The average daily rate was 6000 cubic metres, and 
the maximum 8037 cubic metres. Altogether, construction time was remarkably 
short for such a high site. Constructors : Electro-W2** S.A. Designer of dam: 


Professor Stucky 
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Structural weight, and some methods of 


reducing it are mentioned later 


SATELLITE ROCKETS 


Until recently, the American _ satellite 
rockets have used three- and four-stage con- 
figurations and the lunar probe one of four 
stages. A two-stage rocket might be preferable 
on the grounds of relative simplicity, but this 
would involve a much larger first stage than 
actually used before the “Atlas” firing. Various 
factors probably came into the design consider- 
ations to influence, not only the number ot 
stages, but the payload. Because the ** Van- 
guard ” project was intended to be free from 
military security restrictions, the ** Viking” re- 
search rocket, which had received considerable 
development, was selected as the basis of the 
first-stage design. This immediately ruled out 
a two-stage design because of its mass ratio 
(5 : 1) and limited the payload because of its 
absolute weight (about 16.000 Ib). This 
resulted in a design allowing a useful satellite 
weight of 21 lb to be put into orbit. This was 
considered adequate for the instrumentation 
required in the initial experiments envisaged. 
Unfortunately, ‘* Vanguard” has _ not 
achieved more than 34 Ib payload. It is not 
clear whether this is because the propellant 
performance is not quite as good as expected 
in One or Other of the stages. or whether 
excess structure weight has crept in at some 
point. 
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Fig. 3—** Vanguard *’ launching trajectory 
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The other American vehicle, ** Explorer,” 
was also conceived around existing rockets 
by Dr. Von Braun. He proposed the Army 
** Redstone’ missile should form the first 
stage and that second. third and fourth 
Stages should consist of clusters of relatively 


Paste Il-Comparison of Satellite Rocket Weights 


Weight, pounds Vanguard Sputnik | 

First stage 

Allup, M 22.600 190,000 

All burnt, 7.600 55,000 

Mass ratio, \Vf/m 2:97: 1 345-1] 
Second stage 

All up 4.800 41.500 

All burnt 1,200 7.500 

Mass ratio 4-0:1 5S. 4 
Third stage 

All up S00 700 

All burnt 120 322 

Mass ratio 4-17 :1 17: 1 
Satellite 

Payload | 1k4 

All-up launch payload 1.080: 1 1.035 :} 

I ffective mass ratio 49 8 - | 41-2:1 


small solid propellant rockets. This scheme 
permitted a larger payload and, in fact, 
Table I shows that a useful load of 18 Ib has 
been put into orbit. 

In contrast, the ** Sputnik * payloads are 
an order of magnitude greater and this must 
imply much larger first-stage rockets. Some 
gains might be obtained from higher per- 
formance propellants and better structural 
weights but there is no evidence to suggest 
they possess notable advantages here. ** Van- 
guard * was intended to provide a payload all 
up weight figure of | 1000 and even if this 
could be brought down to | 200, the ** Sput- 
nik Ill ** payload of almost | ton would need 
a take-off vehicle twenty times as large as 
* Vanguard.” Probably the actual weight 
is considerably greater. Some tentative com- 
parisons of “ Vanguard © and ** Sputnik 1” 
are given in Table Il. This is based on the 
original designed payload of ** Vanguard ~ 
and not the actual miniature satellite finally 
launched. The total weight placed in an 
orbit is, of course, much more than that of the 
satellite itself because the last stage structure 
and motor may be included. They enter the 
orbit although they do not contribute useful 
payload. In the case of ** Sputnik III.” five 
separate parts were orbiting, including the 
nose cone which protected the satellite proper 
during the Jaunch, the empty rocket casing 





and two side shields. All these have been 
observed in flight. In the case of the ** Atlas ™ 
satellite, practically the whole of the initial 
structure is included in the four tons in orbit 

In addition to the much larger weights of 
the Russian vehicles, it is generally assumed 
that their rocket engines are more than pro- 
portionally larger. The initial thrust/take-ofl 


weight ratio, for instance, is estimated at 
1-85: 1, giving an engine of 350,000 Ib 
thrust. If this is true, the maximum accelera- 


tion of the first stage would be 5-42, com- 
pared with 2-5 g of the ** Vanguard,” and the 
operating time would be considerably less. 
The reason may be that the rockets have been 
developed from military missiles where the 
size would be dictated by the warhead 
requirements. Weights of | to 14 tons have 
been quoted for these and this is consistent 
with the satellite weights in Table Ll. It 
might also account for the apparent reliability 
in launching, for it is certain that military 
launchings have been proceeding for some 
years, 


LAUNCHING RESULTS 


Apart from the ability to provide adequate 
thrust and a light enough structure to reach 
orbital velocity, the satellite rocket must be 
capable of directional control, otherwise a 
ballistic trajectory would develop. The 
general requirement is to lift the rocket more 
or less vertically through the dense atmo- 
spheric air before it has accelerated to very 
high speeds, and then slowly to change its 
direction to one tangential to the earth’s 
surface, ensuring that at this stage the 
satellite velocity is attained. This can be 
done by various sequences of rocket stage 
firing and coasting flight. The one adopted 
for ** Vanguard ” is illustrated in Fig. 3. It 
will be seen that this entails the firing of two 
stages and then a long coasting flight. The 
third stage is only operated when the vehicle 
has been lined up in its required direction 
and height of orbit: it then accelerates the 
satellite up to the self-sustaining speed. This 
technique requires a guidance system working 
during first- and second-stage firings and it ts 
accomplished by tilting the main motors and 
using small auxiliary jets to adjust yaw, 
pitch and roll. The latter are particularly 
necessary during the coasting period, when 








Fig. 4—An air-portable Douglas ** Thor *’ missile on its transporter : the steerable rear bogie of the trailer is removable, and the girder then becomes part of 


the erector. 


The shell, of stretch-wrapped| chemically-milled light alloy segments, is stiffened by pressurisation. 


In front of the gimballed main engine can be 


seen one of the vernier jets, and above it the exhaust of the oxygen-in-petrol turbo-pump 
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the vehicle is being lined up to fire the third 
Stage. This stage has no guidance and it 
relies upon spin stabilisation to give it direc- 
tional stability and counteract any lack of 
symmetry in the jet thrust. 

[he accuracy of this control system can be 


assessed by reference to Fig. 5. If the datum 
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Fig. 5—Satellite launching tolerances 


condition is regarded as a circular orbit 300 
miles above the earth’s surface, the conditions 
at the end of the last stage firing should be a 
precise velocity of 25,025ft per second 
(V=100 per cent) and a definite angle of 
projection («—0 deg.). Any departures from 
these conditions will produce an elliptical 
orbit and the limits of error permissible if 
the orbit is not to approach too close to the 
earth (perigee) or to depart too far from it 


(apogee) are clearly quite small Table | 
shows that “ Vanguard I” departed from 
these conditions appreciably and that it 


must, in fact, have had a large excess velocity 
as well as some angular error The excess 
velocity could, of course, be accounted for 
by the reduced final stage weight actually 
incorporated. It can also be that the 
variations in orbit axes in the other satellites 
indicate variations in the control 
settings or their accuracy. This will apply 
equally to the accuracy of long range ballistic 
missiles, particularly if stages are 
It applied in the case of the lunar 
probe, ioneer IL” (October, 1958), which 
failed in its main objective because the 
angular projection was 34 deg. in error and 
Similar 


seen 


some 


several 


used 


he velocity was 1-6 per cent low 
errors occurred with ** Juno If.” 
The best accuracy would be obtained by 
control in all stages, but carrying an auto- 
pilot in the final stage would give a severe 
weight penalty. On the other hand, first stage 
guidance would be much simpler and, if 
accurate enough, could be adopted. For 
missiles with nuclear warheads this might be 
The * Explorer” 


regarded as adequate. 
arrangement by 


rockets approached this 
using the first stage to project the later stages 
to the orbiting altitude. The control gear 
acted only during the firing and coasting of 
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Fig. 6—‘* Sputnik LI” life 
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this stage and was supplemented by ground 
tracking gear which predicted the correct 
moment for firing the second and subsequent 
Stages. This method was adopted because 
these stages used solid propellant and did 
not lend themselves to fine control. Such a 
technique would have many objections if 
applied to missiles. 

An important point in launching is the 
direction relative to the earth’s rotation. A 
launch on the equator in an easterly direction 
will give the vehicle a maximum advantage 
from the spin velocity which can be added to 
the vehicle velocity. This decreases as the 
launching site is moved from the equator and 
the inclination to the equator is increased. 
The Cape Canaveral launchings were at 
35 deg. to the equator except for ** Explore: 


IV * which was increased to 50 deg. The 
* Sputniks ’’ have been projected at angles 


that the 
velocity 


of about 65 deg. which means 
effective component of the earth 
would be about 600ft per second compared 
with 1170ft per second for ** Vanguard.” 
Much valuable information has been 
deduced from external observations of the 
trajectory and its perturbations, apart from 
the data telemetered by the satellite itself. 
* Sputnik 1” gave us our first reliable figures 





Fig. 7—A Convair ** Atlas ”’ 
cone. 
petrol tank. 


enclosing the boost motors: in front of the left-hand one is the external oxygen feed pipe. 
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on the extent of the atmosphere and _ its 
density at high altitudes. This has been con- 
firmed and added to by subsequent satellites 
They have all contributed to deductions on 
the oblateness of the earth, its magnetic and 
gravitational fields, and other geophysical 
quantities. “* Sputnik 11” was primarily 
instrumented to study the physiological 
effects of space flight by means of its pas- 
senger dog, and “ Sputnik III *’ has been 
covering a wide variety of experiments 
including solar radiation, micrometeorite 
impacts and ionospheric measurements. The 
‘* Explorer ”’ satellites have, in spite of their 
limited payloads, been able to contribute in 
these fields and particularly concerning the 
intensity of cosmic primary radiation in 
outer space. The very high intensity radia- 
tion belt was discovered by ‘* Explorer 1” 
and confirmed and extended by * Explorer 
Ill.’ This satellite had an improved system 
of recording data on a tape and transmitting 
it rapidly when commanded from the 
ground. It has shown that a human passenger 
carried through this radiation belt would 
receive at least the same dose in five hours 
as is normally permissible in one week. 
* Explorer IV” has followed up with a still 
more elaborate study of the phenomenon by 


is prepared for a test firing at Cape Canaveral: notice the high-drag nose 
This is a command-guidance vehicle, the control equipment being carried in the panniers outside the 


The housings for the two vernier engines can be seen projecting above the jettisonable skirt 
An entire 


** Atlas”? airframe, less the boost motors and pumps, is at present in a low orbit 
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Weight, pounds 
Unit -—- - - 
Total Warhead 

U.S.S.R 

mat 2 37,750 2,640 

git he 110,000 2,420 

Ftd 154,000 2,200 

‘T4" 231,000 3,080 
U.S.A. 

“ Thor ” (Air Force) 100,000 

** Jupiter '’ (Army) 100,000 

* Polaris *’ (Navy) 28,000 

“ Atlas ’’ (Air Force) ... j 245,000 

“ Titan ’’ (Air Force) ... | 220,000 


raising the weight available for instrumenta- 
tion from 10-8 Ib to 18-3 Ib. 

It is interesting that the Americans have 
managed, by great refinement of instrumen- 
tation, to obtain results of such importance 
from the limited size of satellites available to 
them. From external observation of the 
Russian satellites, however, it does not appear 
that they have made any extensive efforts in 
this direction. A combination of the Soviet 
size of satellite and the American miniatur- 
isation of equipment could produce outstand- 
ing results. 

Apart from the new knowledge supplied 
by the instruments, the satellites have given 
one final contribution by their changing 
orbit time as they re-enter the atmosphere. 
The time decay is shown in Fig. 6 and it will 
be seen how rapidly this decreases during the 
last few days of life. The shortening period 
of orbit as the satellite drops closer to the 
earth may, at first sight, seem paradoxical. 
It is, in part, due to the reduction in apogee 
which is much greater than the change in 
perigee. This reduces the orbit path and 
hence the time required. The actual velocity 
of the satellite increases slightly as the orbit 
contracts, by an amount which keeps the 
sum of kinetic and potential energy less drag 
loss constant. As the period drops towards 
eighty-eight minutes, the descent becomes 
very rapid and only a_ single orbit is 
required to bring the satellite from about 
100 miles altitude to sea level if it can 
survive the aerodynamic heating. 

Future Programme.—More satellites 
be launched to continue the studies 
giving such interesting results, and these will 
extend into wider orbits. Already the lunar 
probe is showing the way and there is no 
doubt that a vast research field is being 
opened up by the satellite rocket technique. 
Manned space vehicles will follow and the 
United States is taking active development 
steps towards this end. The first is the ad- 
vanced North American rocket aircraft X-15. 
(See Plate 14). This machine is scheduled to 
start flight tests in 1959 and will eventually 
work up to speeds of Mach 15 and 
altitudes of 100 miles. These conditions 
are approaching satellite environments and 
will give data on pilot problems, aero- 
dynamics and re-entry heating conditions. 
The step beyond this will be a manned 
satellite which will be recoverable after a 
few orbits of the earth. Project “* Dyna-Soar” 
is being studied for this purpose. It will 
employ a “skip” flight technique to 
reduce the re-entry temperature problem. 
This consists in losing energy slowly by a 
series of skips off the upper atmosphere. 
This method of grazing the atmosphere 
should permit a reduction in flight speed and 
adequate time for heat dissipation during 
the return from orbital flight. 

An alternative to this semi-aircraft vehicle 
is also being pursued. It will be more like 
the conventional rocket with a_ satellite 
capsule large enough for a passenger. Means 
for return and landing at a selected spot 
will have to be incorporated and the cap- 
sule and its passenger will weigh about 
2000 Ib. 


will 
now 
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TABLE I11—Long-Range Missiles 


Thrust, pounds Range, 
- ——_-—-———- ——--— - ~— miles 
First stage | Second stage Third stage 
78,000 — | 400 
264,000 78,000 | 1,850 
484,000 264,000 78,000 5,000 
264,000 264,000 78,000 5,000 
150,000 1,500 
150,000 1,500 
90,000 ? 1,500 
355,000 55,000 | | 6,300 
300,000 60,000 1 } 5,000 
LONG-RANGE MISSILES 


Although America attempted to divorce 
its satellite development from the military 
missile programme, it has found that this is 
not economically nor technically sound. 
Russia has never made any pretence that it 
was not including its space work in the same 
scheme as its long-range ballistic missiles. 
Lately, some information on these has filtered 
through to the West, but, once again, a 
warning is necessary on the reliability of the 
data. Table III gives some published figures 
on both American and Soviet missiles. One 
of the main contrasts between them appears 


to be the thrust required and the number of 


Stages. The maximum single chamber thrust 
in the American missiles is 150,000 Ib, 
supplied by the Rocketdyne motor, which 
is employed in “Thor,” “ Jupiter’? and 
** Atlas.”” The last has actually three motors, 
two acting as boosters during the initial 
take-off period and being jettisoned later. 
This does not strictly constitute a two-stage 
rocket as only the motors are dropped and 
the sustainer fires continually from take-off, 
an attraciive technique when the major 
resistance is produced by gravity and 
not air drag. “Titan” is a_ two-stage 
missile; this is because it was conceived 
as an insurance against failure of ‘** Atlas” 
and two stages eases some of the weight 
problems, although introducing others. The 
Soviets have taken this line and both their 
intermediate range and _ inter-continental 
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weapons have at least one more stage than the 
corresponding American ones, which does not 
Suggest that they can achieve particularly 
good mass ratios. Their thrust levels are 
also higher and the thrust of 264,000 Ib is 
probably from a single chamber, which is 
the largest yet known. The extent to which 
these missiles are developed is also uncertain. 
A claim to have fired nearly 5000 miles suc- 
cessfully was made almost eighteen months 
ago, but the Americans have only recently 
made a similar claim for “ Atlas.” In this 
case the range was some 1500 miles further. 
Similarly, the Russian intermediate range 
weapon has been established for some years, 
while the American “ Thor *’ has had a much 
shorter existence. Only in late 1955 was 
it conceived; a year later testing was begun 
and in 1958 missiles were delivered to English 
bases, as illustrated in Fig. 4. 

The influence of German thinking and 
design was strong in the earlier missiles of 
both Russia and America. The “TI” 
design was based on the ** V2” and “T2” 
followed the proposed long-range successor 
of the “V2.” The “* T3” design is purely 
Russian, but still contains in its second and 
third stages the propulsion systems of 
“T2” and “TI.” The latest in time, 
** T4,” is intended to use the “ skip” flight 
trajectory as proposed by Sanger in Germany 
during the war for a piloted rocket bomber. 
In the present case it will be unmanned and 
can only be experimental at this stage. 

Many American designs have stemmed 
from the “ Viking” research rocket which 
followed from the * V2” and culminated in 
the “* Vanguard ”’ satellite vehicle. On the 
other hand, much development has followed 
from ‘‘ Redstone,” a rocket designed by 
Von Braun and his ex-Peenemunde col- 
leagues. This has inspired the ** Jupiter” 
development and, of course, the ** Explorer.” 
Although all these have grown a long way 
from their original ancestors, it is still 
possible to find some inherited features such 
as the use of hydrogen peroxide driven 
turbo-pumps. 


( To be concluded ) 


Electrical Engineering in 1958 


No. I 


HE reorganisation of the electricity supply 

industry in Great Britain in accordance 
with the Electricity Act of 1957 came into 
effect exactly a year ago. Under this Act the 
Central Electricity Authority was dissolved 
on January I, 1958, and its functions and 
responsibilities were shared between the two 
new bodies, the Electricity Council and the 
Central Electricity Generating Board. The 
chief functions of the electricity council are 
to advise the Minister of Power on matters 
affecting the electricity supply industry ; to 
promote the development of an efficient, 
co-ordinated and economical system of 
electricity supply ; to examine and advise on 
the programmes of capital expenditure ; 
and to be responsible for certain common 
services, such as research, on behalf of the 
supply industry as a whole. The main task 
of the Central Electricity Generating Board 
is to develop and maintain the main generat- 
ing and transmission system for providing 
bulk supplies of electricity to the twelve Area 
Boards in England and Wales. These Area 
Boards remain responsible, as formerly, for 
the distribution and retailing of electricity to 
their consumers. One important change 
provided for in the new Act is that, whereas 
the industry as a whole was expected to 


“balance its books” taking one year with 
another, each Area Board is now expected to 
pay its way individually, year by year. By 
thus encouraging financial responsibility and 
cost consciousness the Act clearly confers 
much greater autonomy on the Boards than 
they enjoyed under the earlier régimes. 

For capital expenditure, however, the 
main responsibility is borne by the Electricity 
Council, which, subject to Ministerial con- 
sent and Treasury approval, has powers to 
borrow for the capital programmes of the 
whole supply industry in England and Wales. 

It is these borrowing powers that form the 
subject matter of a new Bill introduced to the 
House of Commons in December last, as 
reported in our issues of December 19 and 
26. Briefly this Bill aims to provide for the 
financing of part of the future capital expan- 
sion programmes up to 1964-65. These 
programmes will include thirty-eight new 
power stations (five of which will be nuclear 
Stations and five, new high-pressure instal- 
lations), substantial extensions of the grid 
and super-grid systems, including a cross- 
channel cable link between the British and 
French supply networks, and expansion of the 
Area Boards’ distribution mains. It is esti- 
mated that the capital cost of these works is 





likely to total £2130 million during the next 
seven years. From its internal resources, 
including trading surpluses and provision for 
depreciation, the industry expects to be able 


to provide £1030 million, or nearly half of 


the required total. The remainder, £1100 
million, is to be obtained by borrowing 
under the terms of the new Bill 

Similar provisions are being made to 
extend the borrowing of the two organisa- 
tions which are responsible for public elec- 
tricity supply in Scotland, namely, the North 
of Scotland Hydro-Electric Board and the 
South of Scotland Electricity Board. The 
Hydro Board supplies electricity to about 
1,200,000 people inhabiting an area of about 
22,000 square miles west and north of a line 
from the southern shores of Loch Lomond 
to the Firth of Tay. The South of Scotland 
Electricity Board serves the rest of Scotland 
(over $000 square miles with a population of 
about 4,000,000, including the lowland 
industrial areas) and gives supplies in part of 
Northumberland including Berwick. It is 
estimated that the existing borrowing powers 
of both Boards will be exhausted by about 
Phe required extensions of borrowing 
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Fig. 1—Hams Hall ** ¢ 


powers envisaged are £100 million for the 
Hydro Board and £60,000.000 for the 
South Board 

To form any appreciation of the enormous 
capital plant programmes here envisaged one 
cannot make a better start than by recapitulat- 
ing some details of the very considerable 
expansion that has taken place in the past 
few years. It is convenient for this purpose 
to look at the ten years since the electricity 
supply industry came under public control. 
During this period the industry has pulled 
itself up from a position of acute plant short- 
age, because of wartime restrictions (at one 


time the deficiency was 2000MW or 20 per 


cent of the total needs) when power cuts were 
common, to a state of near sufficiency. In 
1949 the maximum generating capacity (sent 
out, England and Wales) was 10,669MW and 
by the installation of new plant this capacity 
was increased by 307MW during the year. 
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Ten years later in 1958 the capacity (sent out) 
was 22,343MW and the annual increase in 
capacity as a result of new plant installation 
was 1699MW (more than five times as much 
as in 1949). To provide this increase in 
capacity in England and Wales fifty-five new 
power stations and seventeen new “ sections ~ 
of stations have been commissioned and 
forty-four extensions have been made to 
existing stations. 

A typical new station, Hams Hall * C,” 
adjoins the existing ** A and “* B™ stations 
of the Midlands Division of the C.E.G.B 
The * C” station is designed for an ultimate 
capacity of 360MW, with six G.E.C. 60MW 
turbo-generators each taking steam at 900 Ib 
per square inch gauge and 900 deg. Fah 
(at stop valve) from a 550k 1b per hour 
Simon-Carves boiler. Work began on the 
site in September, 1952. The first generating 
set was commissioned in August, 1956, and 
the second in December, 1956, and the 
station was officially opened in 1958. Cool- 
ing water is taken from the river Tame and 
there are three 4,200,000-gallon-per-hour 
Film cooling towers, one of which can be 
seen in our illustration (Fig. 1). 





power station as seen from the west 


To hasten the production of plant in the 
early stages, most of the new turbo-generator 


sets were of standard 30MW or 60MW 
sizes. As the plant situation improved, 
however, it was possible to concentrate 


attention on applying technological advances 
aimed at increasing efficiency and economy 
of operation. Generating sets of larger 
capacity began to come forward ; the first 
100MW set was ordered in 1951 and eight 
sets of this capacity are now in commission. 
Sets of 120MW, 200MW. 275MW, and 
SSOMW (and the associated boiler plant) 
have been ordered. It is planned to install 
the first 275MW set at Blyth “* B”’ power 
station, to come into operation in 1962, and 
the first SSOMW at Thorpe Marsh, near 
Doncaster, for operation in 1963 (TH 
ENGINEER, May 9 and November 21, 1958). 

The increase in the capacity of individual 
generating sets and the corresponding increase 
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in the capacity of individual power stations 
have helped to keep down the capital cost to 
about £50 per kilowatt (much the same as 
in 1945), despite the 75 per cent increase in 
the costs of materials and labour. 

Some of the reasons for choosing the 
particular ratings of 275MW for a single-line 
machine (and 550M W for a two-line machine) 
were Outlined in the last annual report of the 
Central Electricity Authority, published on 
September 30, 1958 (as reported in Tut 
ENGINEER, October 3, 1958). In both sets 
the main consideration was the size of the 
generator, but current development work 
suggested that the maximum rating. to com- 
ply with existing design requirements and 
road transport limits, had not yet been 
reached. Further, it was reported that tests 
made with continuously acting high-response 
automatic voltage regulators showed that 
generators could be run steadily beyond 
what was regarded as the normal stability 
point. Two advantages flowed from this 
conclusion. The first was that the problem 
of supplying the leading power factor require- 
ments of the 275kV_ super-grid during 
periods of low system load would be simpli- 
tied. The second was that consideration 
could be given to the possibility of relaxing 
the existing requirements for inherent gene- 
rator stability with the prospect of obtaining 
ratings from a given size of 
generator rotor. Single-line generators of 
ratings well above 275MW are therefore 
considered to be practicable. 

On these large machines alternative systems 
(using hydrogen and gas, respectively) for 
direct cooling of the stator conductors are 
likely to prove competitive. Water cooling 
is already under trial on a 30MW Metro- 
politan-Vickers turbo-generator at Bold 
power station, near St. Helens, (THE ENGI- 
NEER, December 14, 1956). 

A more recent trial installation is at 
lilbury power station, where one of the six 
60MW turbo-generators has a water-cooled 
stator winding. Water is pumped through 
all the conductors (which are hollow), in 
parallel, to flow from one end of the machine 
to the other. The conductor strips are 
transposed in the slot part of the winding 
and at both ends of the machine each con- 
ductor is solidly brazed to a special ferrule. 

All the ferrules terminate in water boxes 
moulded from epoxy resin. There are two 
water boxes per phase at each end of the 
stator, making a total of six boxes at each 
end. The main connections for each water 
box are joined to common inlet and outlet 
pipes at the base of the two ends of the stator 
casing. Gas bleeds are incorporated at the 
highest point of each water box and they are 
taken to external collecting chambers, each 
of which is fitted with a detector to operate 
an alarm if gas appears. Clamp nuts fix the 
conductor ferrules to the water boxes, with 
sealing O-ring, at both ends. Between 
the seals in the box wall there are inter- 
nal channels connected to the secondary 
stage of the pressure regulators on the 
hydrogen supply manifold. Gas at a pressure 
of about 10 Ib per square inch above that in 
the casing (and therefore higher than the 
water pressure at any point) can be fed 
between the seals on each ferrule to provide 
an extra safeguard against leakage, although 
the maker states that there is no difficulty in 
making the boxes watertight. Inside the 
water boxes the ends of the conductors are 
connected by clamps with silvered contact 
faces. No further brazing is necessary after 
the assembly of the winding and the tempera- 
ture rise in the links is stated to be very low. 
Distilled water is circulated through the 
system by a pump, the power required being 


increased 
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Fig. 2—200MW turbo-generator at Richard L. Hearn power station, Toronto 


4kW 
demineralisation 


during the maker's 
plant is 


of the order of 
tests \ 
installed 
his set was made by C. A. Parsons and 
Co.. Ltd.. who shared the orders for the 
turbo-generators in this station with the 
English Electric Company. Ltd. Experience 
gained from the Parsons water-cooled stator 
s to be the design of SSOMW 


small 


used in 


machines. already ordered. with outputs of 


275MW per shaft 

On the other hand, hydrogen cooling ts 
favoured by the English Electric Company. 
both on the 60MW sets mentioned above and 
on the much larger sets, including 200MW 
and 275MW now on order. Direct cooling 
will be used on the larger generators. An 
interesting example is that of the second 
100MW turbo-generator to be commissioned 
at the C.E.G.B.’s Willington power station. 
Both stator and rotor conductors are, in 
effect, hollow, to provide channels for cooling 
by hydrogen in direct contact with the copper 
conductors. It is the first British machine 
to be made with this kind of cooling. 

Among the large British sets recently 
installed abroad is the first of four 200MW 
turbo-generators for the Richard L. Hearn 
power station of the Hydro Electric Power 
Commission of Ontario, Canada. These 
200MW sets, built by C. A. Parsons and Co., 
Ltd.. are cross-compound machines (as shown 
in Fig. 2), one line consisting of a high- 
pressure turbine and a double-flow inter- 
mediate turbine driving a |OOMW generator 
at 3600 r.p.m., while the other line consists 
of a second intermediate turbine and a 
double-flow, low-pressure turbine driving a 
10OMW generator at 1800 r.p.m. 

They are designed to operate with steam at 
a pressure of 1800 1b per square inch and a 
temperature of 1000 deg. Fah., with reheating 
of the steam between the high-pressure 
cylinder and the first intermediate-pressure 
cylinder to a temperature of 1000 deg. Fah. 

The high-pressure cylinder is of double- 
shell design, arranged so that the outer 
surface of the inner cylinder is continuously 
washed with a flow of steam adequate to 
maintain a reasonably uniform temperature 
across the cylinder wall. The inner and 
outer cylinders are made of chrome-molyb- 
denum-vanadium steel. Inside the inner 
cylinder are located separate nozzle blocks 


which take the full steam pressure and tem- 
perature. This arrangement assures minimum 
distortion due to temperature variation and 
helps to climinate thermal gradients during 
Starting. stopping and loading. The first 
intermediate-pressure cylinder 
double-shell design. the outer casing being 
of carbon-molybdenum steel and the inner 
of chrome-molybdenum-vanadium steel. The 


second intermediate-pressure cylinder is of 


single-shell construction, the material being 
carbon | steel The low-pressure cylinder 
consists of an outer fabricated shell (carrying 
the low-pressure spindle bearings) and an 
inner cast steel blade carrier. 


Each generator has a maximum rating of 


1OOMW at 13-8kV, 0°85 p.f. The high- 
pressure line generator is driven at 3600 
r.p.m. and the low-pressure line generator, 
which has a four-pole field system, is driven 
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at 1800 r.p.m. To facilitate transport, the 
stator for the low-speed generator is made in 
two parts. The inner, comprising frame, core. 
and windings, weighs 100 tons, while the outer 
part, comprising the outer casing and 
hydrogen gas coolers, weighs 63 tons. The 
stator for the high-speed generator is of 


single-piece construction having a total 
weight of 135 tons. 
Each stator winding is of basket form, 


the core conductors being formed from a 


number of copper strips of small cross 
section, each strip being insulated with 


impregnated glass tape. The part of the 
conductors lying in the stator slots is insulated 
with a flexible ** Micanite * tube, which has 
the advantage of permitting relative expan- 
sion of the conductor and stator core. After 
the stators have been wound and insulated, 
they are dried under vacuum and the end 
windings impregnated under vacuum and 
pressure. Assembly of the low-speed 
generator stator is illustrated in Fig. 3 

The rotors for both generators are 
machined from single forgings of chrome- 
molybdenum steel ; radial slots milled in 
the body and insulated with troughs of 
epoxy-resin glass-fibre laminate, receive the 
windings, which are of silver bearing copper 
strip. Cooling is by means of sub-slots 
machined below the normal winding slots 
and fed at each end with hydrogen. Radial 
slots are provided at regular intervals along 
the coil length, providing ventilating passages 
through the coil and exhausting into the air 
gap. The hydrogen comes into direct contact 
with the copper, removing the heat directly. 


THE GRID 


The 132kV grid system which provides 
interconnection of the generating stations 
has been considerably extended during 
the twenty years of its existence. For 
example, the length of overhead transmission 
lines has been increased from 3204 route- 
miles in 1948 to 4713 route-miles in 1958. In 
the meantime, to keep pace with the growth 
of generating capacity and to enable the 
maximum economies to be obtained from 
national operation of the whole system, a 


Fig. 3—Assembly of low-speed (1800 r.p.m.) stator of a Parsons 200MW cross-compound turbo-generator 


for Richard L. Hearn generating station, Toronto. The stator is made in two parts : 


the inner (frame, 


core and windings) weighs 100 tons, the outer (casing and gas coolers) weighs 63 tons and the maximum 
rating is 1OOMW 
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275kV super-grid has been superimposed on 
the 132kV network ; it is designed to meet 
the transmission needs up to 1975, and the 
towers on most of the 275kV lines are 
designed to allow for future conversion of the 
lines to work at 380kV. A 42-mile first 
section of the super-grid was commissioned 
in 1953. Five years later 725 route-miles of 
the 275kV system were in service and another 
1096 route-miles were under construction 
or approved 

The estimated capital requirements for 
main transmission, up to 1964-65, total 
£270 million. For the 275kV_ super-grid, 
capital expenditure of about £78,000,000 has 
been approved up to 1960. It is estimated 
that this outlay will be more than offset by 
the consequent saving in generating plant, 
because of the pooling of generator capacity 
that is possible in an interconnected system. 
Annual economies of at least £10,000,000 are 
to be expected in this way. 


GRID CONTROL CENTRES 


A standardised system has been developed 
for the grid control centres through which the 
132kV and 275kV networks (involving about 
260 power stations, with a total generating 
capacity of 22,000MW, and 350 main switch- 
ing stations) are operated as a single co- 
ordinated system. The philosophy guiding 
this Operation ts to minimise generation costs 
by making the greatest use of modern stations 
having the cheapest costs of generation for 
the base load. and by using the less econom- 
ical stations as little as possible (for peak load 
generation). To implement this policy there 
are seven grid control centres (Newcastle, 
Leeds, Manchester, Birmingham, Bristol and 
two in London) in England and Wales. 
Each ofthese centres is in direct communi- 
cation with all the power stations and main 
switching points in its area. There is also a 
national control centre in London in direct 
communication with each grid control centre. 
This control organisation is responsible for 
continuous checking of costs of generation in 
all the power stations, for planning the 
generating programmes accordingly and for 
issuing the appropriate instructions to start 
up or shut down generating plant in the 
power stations to meet the changing demand 
for electricity at the mmimum overall cost. 

rhis organisation has been evolving over 
the past twenty-five years. The control 
areas Were operated as separate systems until 
1938, but since then they have been worked 
as a single interconnected system, the grid 
control centres being co-ordinated by a 
national control centre in London. Since 
1955 the grid in Scotland has been operated 
independently but in liaison with the national 
control centre. 

Originally five different systems of indi- 
cating, telephonic, and telemetering equip- 
ment were in use in the various grid control 
centres. In each control area Post Office 
lines were used from the power stations to a 
central trunk exchange and thence to the 
grid control centre in the suburbs. Signals 
were transmitted automatically from the 
stations to indicate the functional condition 


of circuit-breakers and the tap positions of 


the on-load tap-changing transformers. Com- 
munication with the grid control centre and 
district headquarters was provided from 
special telephones in the grid switching 
stations and associated power stations. 
Power station control rooms also had instruc- 


tion indicators which responded to any of 


seven instructions transmitted by the grid con- 
trol centre control engineers. In Birmingham, 
continuous telemetering was used. but else- 
where information was transmitted by “on 
request " systems. The telemeters indicated 
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the active and reactive power transfers 
through the grid transformers and on the 
inter-area feeders; they also indicated 
power station total megawatt generation from 
transmitters hand set by the power station 
operators. “On request” telemetering of 
inter-area transfers was soon displaced by 
continuous telemetering systems. The first 
grid feeder flow diagram was commissioned 
in 1937 at the national control centre to 
display on a national scale the power trans- 
fers between the different control areas. 
Individual installations were modified, ad 
hoc, to meet the changing demands as the 
grid system grew, particularly during the 
war. The limitations imposed by_ these 
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native has been found. For economy in 
circuit renting the more distant stations are 
connected in groups of two to four. A new 
network is being provided for the full-scale 
transmission of general indications. tele- 
phony and telemetering to a new national 
control centre in London, from all the grid 
control centres. It will also serve for com- 
munication and standby telemetering between 
national control and the South of Scotland 
Electricity Board’s grid control centre at 
Glasgow. 

[he standardised system allows for dif- 
ferences in layout of control rooms and a 
typical room is that of the North Thames 
grid control centre, near St. Albans 












Fig. 4 Control room of Thames North grid control centre, St. Albans. One of the two switching desks is 
on the left facing the mimic diagram. The loading desk, right background, faces the feeder flow diagram 


piecemeal changes became critical after 
nationalisation of the electricity supply 
industry when it became necessary to provide 
communication facilities between the head- 
quarters of the fourteen generating divisions 
of the B.E.A. and their respective power 
stations. It was decided, therefore, to re- 
equip the control networks with a “ stan- 
dard” system of indicating telephonic and 
telemetering apparatus which could be 
readily extended as the grid grew. 

This ** standardised system ” was the joint 
work of the British Electricity Authority and 
the following telephone manufacturers 
The Automatic Telephone and_ Electric 
Company, Ltd., The General Electric Com- 
pany, Ltd., and Standard Telephones and 
Cables, Ltd. For this purpose the stations in 
a grid control area are classified as either 
major or minor stations. Generally a major 
station implies either a generating station, 
with or without a grid switching station, or 
it may be a large attended grid switching 
station not associated with a generating 
station. Only major stations are equipped to 
send signals to a grid control centre or to 
receive signals from it. Usually a major 
station has a direct line to the grid control 
centre, as well as a direct line to each minor 
station (generally not more than three or 
four) associated with it. The designation 
minor station is applied to a small grid 
switching and transforming station or a bulk 
supply point to an Area Board. A minor 
station is in signal communication with the 
associated major station only. 

Rented Post Office lines continue to be 
used for communication because after more 
than twenty years’ service no better alter- 


(Fig. 4). There are two switching control 
desks facing the mimic switching diagram. 
These desks (one of which can be seen on the 
left of the illustration) are equipped with 
keyboards for calling or answering any 
control telephone in the area. There is alsoa 
loading desk which faces the feeder flow 
diagram (in the background, right, of our 
illustration), and is usually manned by two 
engineers and equipped with chart recorders 
to indicate area net transfer, area total 
generation and system frequency. Other 
instruments show rate of change of system 
frequency and reproduce values of daylight 
intensity as telemetered from the main 
industrial load centre of the area, to give 
some warning of the imminence of sudden 
changes In the lighting load. A sixteen-way 
message instructor for the various out- 
stations is also carried on the loading desk ; 
an adjoining console carries megawatt gene- 
ration instructions for individual power 
stations. 

On the control desk in each power station 
there are a control telephone and _ local 
telemeter indications, similar to those tele- 
metered to the grid control centre, showing 
the total generation of all the stations in 
megawatts sent out and gross MVAr. Another 
indicator responds to the loading engineer's 
generation instructions from the grid control 
centre ; combined lamps and twist buttons 
are used for the presentation and acceptance 
of visual instructions transmitted by the 
loading engineer at the grid control centre 
and there is a button to relight the last 
instruction received. 


( To be continued ) 
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Shipbuilding and Marine Engineering 
in 1958 


No 


IGNS were not lacking during the second 

half of 1957 of the onset of a recession 
in shipping, as evidenced by the steady fall 
in the freight rate index number to below 
the basic figure of 100. This decline con- 
tinued and an average figure for 1958 was 
about 65, clearly a freight level which, con- 
sidering the increases in costs, would hardly 
defray voyage expenses. Inevitably, an 


ever-mounting total of tonnage was laid up 
from 


and that taken out of service rose 
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sented a reduction of 1,250,000 tons from 
the 1957 figure, it was no less than the 1955 
book, and, regarded solely as an overall 
figure, cannot be considered as alarming 
Simple division shows that the order book, 
at current production rate, represents an 
average of four years’ work for the shipyards 
However, an average figure implies that some 
yards have much less than four years’ work, 
and when due consideration is given to the 
preponderance of oil tankers it is evident that 
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Harland and Wolff, Ltd., built and engined the liner ** Pendennis Castle ’’ for the Union Castle Line, to take 
the place of the ** Arundel Castle,’’ and the ship has accommodation for 167 first-class and 475 tourist-class 


passengers, with public rooms arranged mainly on ‘*E’’ deck. The liner measures 716ft length between 
perpendiculars by 83ft 6in beam by 48ft deep and has a gross tonnage of 28,600, and is fitted with Denny- 
Brown stabilisers. There are three cargo holds forward and four aft of the machinery spaces, served by derricks 
and dock-side cranes. Electric power is provided by two 1500kW self-contained Allen geared turbo-generators, 
and three 1000kW diesel-driven generators. Propelling machinery consists of two sets of double-reduction 
geared turbines of 42,000 total shaft horsepower having h.p. ahead and astern and I.p. astern turbines of 
impulse design and double-flow impulse-reaction I.p. ahead turbines. Three two-drum, integral furnace 
Babcock and Wilcox water-tube boilers supply steam at 600 Ib per square inch and 850 deg. Fah. 


about 300,000 tons at the end of 1957 
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yards building the special and smaller classes 
of tonnage were not so well placed, the 
spread of orders being particularly thin in 
many instances. In fact, it is understood that 
many yards laid their last keel by the end 
of the year, and that several more will do so 
this year, unless orders for particular classes 
of ships are forthcoming. Thus, while the 
industry was prosperous there was need for 
an order book in better balance if all yards 
were to share in the overall prosperity. 

Certainly the volume of orders, astro- 
nomical when viewed from the standpoint of 
conditions obtaining thirty years ago, must 
not give rise to any feeling of complacency, 
but rather the reverse, and during the year 
efforts to raise the efficiency of the industry 
continued as part of a steady programme of 
modernisation on which about £60,000,000 
has been spent on new berths, improved 
cranage, larger and better-equipped shops, 
extended fitting out quays and modern 
tools. Such capital investment was and 
continues to be necessary to offset the advan- 
tages enjoyed by Continental yards, many of 
which have been completely rebuilt to suit 
modern techniques and constitute a powerful 
competitive threat to this country. This 
overseas challenge was further strengthened 
on a number of counts, such as : the expan- 
sion of the industry in established shipbuild- 
ing countries ; the increased potential of 
Japan’s building capacity, due to the inflow 
of American capital, and the efforts of a 
number of countries to establish a shipbuild- 
ing industry to satisfy the demands of 
national prestige. All these factors indicate 
the certain loss of some foreign contracts 
and the possible loss of others, so that pro- 
ductive efficiency and, therefore, costs must 
be such as to place the industry at least on 
par with the rest of the world. 

The threat is real and not a chimera, for 
shipping is highly competitive, and owners 
must place orders for ships as governed by 
price and delivery date. A better perspective 
view of the situation may be obtained by 
relating the world fleet, of approximately 
120 million tons, to the world building 
capacity of about 9,000,000 tons. This gives 


to over 1,000,000 tons by June last, and 
remained at that level during the following 
months. Not unnaturally, with such little 
prospect of remunerative employment, orders 
for new tonnage continued to drop sharply 
and, in the first nine months, these totalled 
116 ships of 458,000 tons, and can be com- 
pared with 207 ships of 1,498,000 tons for a 
similar period in 1957. This represents a 
drop of about 1,000,000 tons, with no real 
prospects that the returns for the fourth 
quarter of 1958, when available, will in any 
way improve the position. 

In 1957, the effect of the recession, upon 
orders already placed, was slight, but last 
year the trend in this direction was of much 
greater significance, and in the twelve months 
up to September 30 the tonnage cancelled 
totalled about 400,000 tons. Thus the net 
gain to the order book in the form of new 
work fell far short of compensating for the 
tonnage completed. After consideration 
of new orders, cancellations and completions 
it was estimated that the order books of 
British shipyards at the end of the year stood 
at a little more than 5,500,000 tons gross, 
valued at slightly more than £800 million. 
Of this total oil tankers accounted for 57 per 
cent, while cargo ships and ore carriers, &c.. 
absorbed 35 per cent, and passenger and 
passenger cargo ships represented 7 per cent. 
Although the total quoted, of which about 
1,000,000 tons were to foreign account, repre- 





The passenger and cargo coastal liner ‘* Koolama ”’ 
of the Government of Western Australia, for service between Fremantle and Darwin, by William Denny and 
Brothers, Ltd., and carries 1895 tons deadweight on 17ft draught and the following dimensions : length 


was completed to the order of the State Shipping Service 


between perpendiculars 270ft, breadth 49ft, depth 21ft 6in. Fifty-eight passengers are accommodated in one-, 

two-, three- and four-berth cabins, and together with the crew’s accommodation are air conditioned. The hull 

is fitted with the ** Guardion ’’ system of cathodic protection and the cargo holds are served by one 20-ton, two 

10-ton, six 5-ton, and two 2-ton derricks and electric winches. Four 150kW diesel-driven generators provide 

electrical power and the ship is propelled at 13 knots service speed by two British Polar “* M.47M.”’ diesel 
engines driving a single shaft through electromagnetic slip couplings and a reduction gear 
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Alexander Stephen and Sons, Ltd., handed over the banana cargo and passenger liner ** Chicanoa ** to 


Elders and Fyffes, Ltd.; 


depth to upper deck and carries twelve passengers in one and two-berth cabins, 


the ship has a length between perpendiculars of 390ft by S6ft 6in beam by 35ft 


There are fourteen insulated 


cargo spaces served from eight cooler rooms, the refrigerating machinery consisting of two eight-cylinder 
“ Arcton 6’ J. and E. Hall compressors. Eight 5-ton derricks and electric winches handle the cargo and electrical 


requirements are met by 


two 450kW geared turbo-generators and one 400kW diesel-driven generator. 


Propulsion is by a single set of Pametrada designed two-cylinder, double-reduction geared turbines supplied 
with steam at 500 Ib per square inch and 790 deg. Fah. by two Babcock and Wilcox sectional header, single- 
pass boilers 


a replacement cycle of thirteen years com- 
pared with the more general period of twenty 
to twenty-five years; thus the building 
capacity is nearly twice that required for 
normal replacement purposes and is indica- 
tive of the intense competition for orders. It 
is evident that new techniques and equip- 
ment must be fully utilised and performances 
at J. L. Thompson and Sons, Ltd., where 
a second 15,000-ton bulk carrier was launched 
ten weeks after the launch of a sister ship 
from the same berth, and also at the yard 
of Swan, Hunter and Wigham Richardson, 
Ltd., where a 33,000-ton tanker was put 
into the water seven months after the keel 
laying ceremony, indicated what can be done. 
However, this rate of production was 
obviously not general throughout the yards, 
since the tonnage completed in 1958 remained 
disappointingly low, compared with the 
potential, at about 1,400,000 tons. 

Whatever the proportion of ine total hours 
worked it cannot be gainsaid that : strikes, 
official or deplorably unofficial ; plus demar- 
cation disputes, large and small ; restrictive 
practices, mass meetings in working hours ; 
coupled with all other devices designed to 
gain demands at any price : represented a 
loss in production which can be ill spared. 
Capital investment in| modern and more 
productive equipment should be paralleled 
by the unions modernising the rule book so 
that the traditional may be moulded to 
accommodate new conditions and situations 
and find the right treatment to cure demar- 
cation dementia and other like ills which 
lead to disorganisation and high costs. On 
the other hand. management has a duty to 
avoid creating situations which give rise to 
grievances, and to assist in this by taking 
employees more fully into tts confidence 
Perhaps if the courses in shipbuilding produc- 
tion and methods, held tast year in Glasgow 
and Newcastle upon Tyne. together with 
education upon the attendant problems of 
labour relations were greater 
numbers they may prove, at least, a partial 
answer. A real contribution to the solution 
of the situation would be co-operation by 
the unions, this would involve statesmanship 
to overcome the problem of sacrifice of 
individual rights for the benefit of the 
common weal but it would help to consolidate 
These assume an increasingly 1mport- 
winning orders, when the price 
widening between this country 


extended to 


costs. 
ant factor, in 
differential is 


and her main competitors. This trend was 
underlined when the U.S. Maritime Board 
stated that it no longer considered Great 
Britain a low cost shipbuilding country. but 
placed West Germany, Holland and Japan 
in that category. 

There is no place for two sides in the 
industry, in the sense of being antagonists. 
it is rather a question of working together 
to use fully the potential advantages con- 
ferred by new equipment. More ships built 
mean greater returns to the industry while 
more ships for export improve the trade 
balance furthermore, more ships for British 
owners, provided that the building time is 
short with some benefit to the cost level, will 
enable them to offer cheaper freight rates and 
so attain a strong competitive position to earn 
higher invisible exports and so complete the 
circle of circumstances by ordering more ships. 

The extensive quantity of tonnage laid up 
had repercussions upon the ship repairing 
industry and the consequent contraction in 
the demand for repairs resulted in a reduc- 
tion in the numbers employed from the high 
levels of recent years to something approach- 
ing pre-war numbers. The position, coupled 
with the completion of most of the con- 
version and modernisation work of recent 
years. spotlighted the need for efficiency 
which requires. in the same way as for new 
building, the maximum use of improvements 
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in equipment. This involves management 
in careful planning and is a challenge to the 
craft unions to look forward and not back- 
ward and to evolve a peaceful solution to the 
problems set by new materials and methods. 
Apart from costs the time factor is the most 
important in obtaining a contract, for delays 
are an expensive matter to a shipowner, thus 
nothing should be allowed to slow down 
production. This assumes even greater sig- 
nificance when the amount of capital invested 
in new shops and equipment is considered 
and the provision of new docking facilities 
with the completion of the Queen Elizabeth 
Dock at Falmouth, the commencement of a 
dock on the River Tyne by Vickers-Arm- 
strongs (Shipbuilders), Ltd., also docks by 
the Humber Graving Dock and Engineering 
Company, Ltd., C. H. Bailey, Ltd., Prince of 
Wales Dry Dock Company, Swansea, Ltd., 
and extensions to existing docks by Cammell 
Laird and Co. (Shipbuilders and Engineers), 
Ltd., and Grayson, Rollo and Clover Docks, 
Ltd. 

The returns of ships under construction 
up to the end of September, for a number of 
years, as recorded by Lloyd’s Register of 
Shipping, are set out in Table | and broadly 
outline world trends and those in_ this 
country and its strongest competitors. 

The figures show that in Great Britain 
there was a modest increase over the 1957 
level and that, although the world total rose 
by a considerable amount, it was less than 
half the increase recorded in 1957. Never- 
theless, despite the greatly reduced increase 
in the world total, our share continued to 
decline and dropped from 24 per cent last 
year to 22:7. There was some recession 
in Japan’s total to about the 1956 level 
and a corresponding drop in percentage, 
while in. strong contrast was the leap 
forward in Germany's total and the raising 
of that country’s percentage of the world 
total from 8-9 to 10-8. Thus, Germany 
closely challenged Japan for second place 
and ,regained third position from Italy, 
now holding fourth place, with the U.S.A. 
taking over fifth place from the Netherlands, 

For another view point on the shipbuilding 
position, and one which reflects the activities 
in the shipyards of the various countries, it 
is necessary to consider the tonnage com- 
menced, launched and completed and com- 
pare this country’s returns with the rest of 
the world and more particularly with Japan 
and Germany. 

From Table II it is evident that the forward 
movement in 1957 was not maintained and 
that the tonnage commenced returned nearly 
to the 1956 level. It can only be hoped that 


Ships Under Construction 


in thousands of tons gross 


Japan Germany 
Tons gross Percentage of Tons orots Percentage of 
world world 
873 9-1 713 11-3 
1.193 16-0 823 11! 
1.480 1S-8 827 8-9 
1.170 11-4 1,103 10-8 


Tonnage Commenced, Launched and Completed in Great Britain and Other Countries 


Tonnage given in thousands of tons gross 


Great Britain 
Year ended 


Other countries 


September 30 Tonnage Tonnage Tonnage Tonnage Tonnage Tonnage 
commenced launched completed commenced launched completed 
1986 1321 1350 1417 S618 4796 4446 
1957 1592 1445 1487 7680 6634 6227 
1948 1386 1487 1364 8047 7806 7394 
Change 206 i2 93 367 1172 1167 
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Papeete WL Jonnage 
Tonnage given in th 
Great Britain 
Pe er 
Tonnage Ponnage Fonnage I 
com launched ompleted 
menced mer 
December, 1957 437 454 141 
March, 1958 265 26S 359 
June, 1958 387 346 %) 
September, 1958 298 394 302 
Total for twelve months 1387 1489 1364 
Average for quarter 347 16§ 341 
Total to September, 1958 950 100 10 
Estimated for 1958 1297 1370 1364 
eturns for 1987 1899 1407 142 
Differences 302 17 57 


the returns for the last quarter of the year 
will effect some improvement. The tonnage 
completed is less than that of the previous 
year, a result no doubt partly influenced 
by the figure of tonnage commenced in 
1956. In contrast with the general reces- 
sion in Great Britain, the rest of the world 
registered increases in all three groups, the 
increase in the tonnage launched and com- 
pleted being particularly large. 

All three categories of tonnage are recorded 
in Table Il, quarter by quarter, for Great 
Britain, Japan and Germany for the year 
ended September 30, 1958, and the average 
per quarter deduced and then added to the 
totals for the first three quarters of the year, 
to give an estimate for 1958 based on the 
assumption that the returns for the fourth 
quarter will approximate the average figure. 
The figures as estimated for Great Britain 
make disappointing reading, there being a 
sharp falling off in the tonnage commenced 
in the third quarter. Tonnage launched and 
completed is slightly below the totals for 
1957 but the returns. for the final quarter 
could significantly alter this position. It is 
apparent that Japan also suffered a consider- 
able recession in the total of ships com- 
menced and to a lesser extent in the tonnage 
launched, while the level of completions was 
maintained. Nevertheless, the figures show 
that Japan continued to be well in advance 
of Great Britain in all categories and a 
comparison of the estimated results for the 
year indicate that the respective margins in 
favour of Japan are of the following order : 
557.000, 758,000 and 981.000 tons. Whatever 
the results of the fourth quarter may be, 
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Commenced, Launched and Completed in Great Britain, Japan and Germany 


sands of tons gross 
Japan Germa 
lage Tonnage Tonnage Tonnage Tonnage Tonnage 
launched completed com sunched completed 
eK enced 
14 699 899 475 3§7 406 
10 SRR §39 413 10 2RR 
495 $20 696 137 337 3 
35 $34 $2! 329 68 447 
4 341 455 1554 1392 1378 
S14 5x5 §x9 RY 4% as 
134 1642 17S¢ 1079 1038 ) 
54 2227 2348 146% 13R2 
) 424 2309 1310 1230 
65 197 ve 1S8 Ss 
they cannot radically alter the fact that 


Japan, as last year, built at a much higher 
speed than ourselves, especially if the tonnage 
under construction is taken as a measure of 
berth capacity. However, it must not be 
forgotten that Japan built a high proportion 
of large oil tankers, while production in this 
country included a wide variety of classes of 
ships. Germany also appears to have built 
more quickly than ourselves and practically 
achieved parity with this country. 

As at the end of September last year, 
10-9 per cent of the tonnage under construc- 
tion in this country was for export, which 
compares with 70:9 per cent for Japan, 
51-3 per cent for Germany, 49-6 per cent in 
Italy, 43-1 per cent in the U.S.A., 50-8 per 
cent in the Netherlands, and 55-7 per cent 
in Sweden and 47:4 per cent for all countries 
abroad. The competitive strength of coun- 
tries mentioned above is indicated by the 
figures given which also demonstrate that the 
industry in those countries is very much 
dependent upon foreign orders, perhaps too 
much so. Nevertheless, our own position is 
capable of improvement in this respect. As 
in previous years, oil tankers dominated the 
shipbuilding scene, in Great Britain this class 
of tonnage represented 50 per cent of ships 
under construction, the corresponding per- 
centages for the U.S.A., Japan, Italy, France, 


Sweden, Netherlands and Germany being 
87-6, 64-6, 64, 55:6, 55:4, 54 and 38. The 


remainder of the tonnage under construction 
in this country at the end of September last 
included : passenger and passenger cargo 
liners 9:4 per cent; cargo liners 19°8 per 
cent : ore 


cargo tramps 13-8 per cent ; 


The cargo and passenger ship ‘‘ Tri-Ellis *’ was built and engined at the Govan yard of Harland and Wolff, 
Ltd., for the British Phosphate Commissioners and has the following particulars : length between perpendi- 
culars 486ft 3in, breadth 68ft, depth to shelter deck 40ft 6in, deadweight 13,750 tons, and service speed 14 knots. 


Passenger and crew accommodation is air conditioned. 
§-ton derricks, electric deck machinery and four 320kW diesel-driven Allen generators. 


There are six holds, one 25-ton, two 10-ton and ten 
Low pressure steam 


is raised in two Clarkson boilers and propulsion is by a Harland and Wolff two-stroke, single-acting, opposed 
piston diesel engine having seven cylinders of 620mm bore by 1870mm combined stroke and fitted with 
turbo-blowers 


carriers 3-6 per cent, and 3-4 per cent of 
colliers, coasters, &c. 

Ihe major problems which confronted the 
shipowners in 1957 remained unsolved in 
1958 and indeed assumed a much more 
menacing aspect with the progressive deterior- 
ation in the volume of world trade. With a 
freight rate index number at the unremunera- 
tive level of about 70, as related to the 1952 
standard of 100, and about 1,000,000 tons 
of shipping out of a total of a little over 
20,000,000 tons laid up, it was no wonder 
that owners sounded a note of alarm 
Increase of the world fleet to 118,000,000 
tons related to a recession in trade indicated 
the increased sharpness of competition and 
highlighted the dangers of flags of con- 
venience, flag discrimination and state sub- 
sidies, named ** Public Enemies” by Mr. 
Ropner, the president of the Chamber of 
Shipping, to the stability and strength of the 
British shipping. The three factors men- 
tioned constitute a severe competitive handi- 
cap to British owners, so much so that they 
are fighting a losing battle in the matter ol 
tonnage, for although our merchant fleet has 
increased, Britain’s share of world tonnage 
has decreased steadily year by year and in 
1958 dropped to 17 per cent. When it is 
considered that ships wearing a flag of 
convenience totalled about 14,500,000 tons 
and that the owners’ profits were not taxed, 
the increasing difficulties of British owners can 
readily be assessed. The whole trend 
clearly indicated that skill in management of 
shipping did not enable the taxed to compete 
with the untaxed. 

Flag discrimination continued to spread 
despite the fact that in the final event ship- 
ping is used uneconomically and results in 
increased costs in the carriage of goods and in 
the cost of living. Another increasing source 
of anxiety were subsidies which introduced 
unbalance into the market and were paid for 
out of taxation levied on the population of 
the country concerned. To ignore these hard 
facts would be imprudent, especially when 
the percentage of British ships using British 
ports had fallen to about 55 per cent of the 
total. This has larger implications for, since 
we must import and export, the figures 
indicate increased reliance on foreign ship- 
ping. The role of shipping in supporting 
the economy of the state by the contribution 
of invisible exports makes it imperative that 
the fleet be maintained both in tonnage level 
and efficiency, which means the removal of 
restrictions and relief from unrealistic levels 
of taxation which must inevitably whittle 
away the British merchant fleet. The invest- 
ment allowance ts a palliative which provides 
only a certain degree of help under favourable 
circumstances. Among the suggestions put 
forward by shipowners for the financing of 
new building was the making available of 
interest-free loans related to the tax paid 
over a specified number of years. Whatever 
solution is arrived at, the necessary finance 
should be made available to encourage the 
placing of orders when trade recovers. 

When faced with sea competition sub- 
sidised in a variety of ways and air competi- 
tion subsidised in part from the shipping 
company’s profits, it was no wonder that 
shipowners felt that they could not continue 
to carry the burden of unrealistic wage 
claims in the shipyards, of losses due to 
trade disputes, &c. They wanted an eariy 
return to fixed prices and delivery dates 
particularly in these stringent times, or they 
would be compelled by the hard and inescap- 
able economics of the shipping situation to 
place orders abroad where these requirements 
can be met 

( To be continued ) 
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BRUSSELS EXHIBITION 


UNIQUE opportunity of surveying the 

principal outward aspects of our civilisa- 
tion was afforded by the International and 
Universal Exhibition, which was held at 
Brussels from April 17 to October 19. The 
number of visitors substantially exceeded 
expectation, and, in fact, reached 45,000,000. 
Some 4,700,000 visited the British Section ; 
the international jury placed the British 
Government Pavilion third after the Czecho- 
slovak Pavilion and the Civil Engineering 
Pavilion, out of over 120 competitors, award- 
ing a gold medal to it, and silver medals to the 
British Industries Pavilion and the City of 
London Pavilion. The exhibition, as a whole, 
besides dealing with many cultural trends, 
gave a good all-round picture of achievement 
in engineering, transport, mining, and iron 
and steel production, besides many other 
facets of industry, and included a fascinating, 


although, to the non-specialist, at times 
somewhat bewildering, review of modern 
science. Several of these matters were 


referred to in our pages at the time, in par- 
ticular many of the unusual architectural and 
structural designs, some of which are recalled 
on Plate 15. 

Last year a number of outstanding struc- 
tures were completed, the most memorable, 
perhaps, being the Centre National des 
Industries et des Techniques (C.N.I.T.) at 
the Paris suburb of Puteaux. A description 
of this building appeared in THE ENGINEER 
of November 21 and 28, pages 821 and 862, 
and a reference will be found on Plate 15. 
ESSEN 


SPORT AND CONGRESS HALL AT 


The new assembly hall at Essen, which was 
opened in September, can hold 6000 to 8000 
people, depending on the nature of the meet- 
ing. Erected on the site of a smaller structure 
destroyed during the war, the present one 
uses the old foundations, which were found 
to be of substantial carrying capacity. 
Because of the poor subsoil, new foundations 
would have been very expensive to construct. 





Fig. 1 


Our illustration (Fig. 1) gives an impression 
of the building. 

Built over a 3m deep basement and a 
ground floor, the arena is 4-88m above 
ground level, so that space is left underneath 
for changing rooms, conference rooms and 
offices. From the 40m wide arena the stands 
are cantilevered outwards, with intermediate 
piled supports, rising to 11-37m on one side 
and 17-05m on the other, surmounted by 
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spaced at 72m by 23m, thus keeping the 
interior free from obstruction. In order 
to improve the acoustics and facilitate heat- 
ing, as well as for structural reasons, the 
roof consists of two inwards-sloping portions 
rising from 21-82m over the arena centre to 
22:64m and 28-62m on either side. The 
seven transverse Warren girders are 5-95m 
deep at the centre and overhang the main 
girders by 12-7m on the lower and 23-2m 
on the higher sides. They are continued on 
both sides by girders of 10-S5m and 11-0m 
span respectively, linked to them by pin joints 
and supported at the fagades by stanchions 
to which they are also pin jointed. This 
arrangement gives the necessary freedom for 
deflection under snow load, which can 
amount to about 7cm. Expansion joints are 


s.r 


—... - 


Fig. 2—30,000-ton floating dock during construction 


glazed facades respectively I1-27m and 
11-67m high. At either end of the building 
are multi-storey blocks constructed, like the 
hall itself up to the facades, of reinforced 
concrete frames and brick fillings. The root 
is a steel structure supported by two main 
girders, which rest on only four columns 


Sport and Congress Hall at Essen 


fitted in the roof covering above the pin joint 
line and in the ceiling below, as well as at 
the gable ends. Owing to the short construc- 
tion time allowed, work on the concrete 
structure and roof had to proceed simul- 
taneously. The girders were pre-assembled 
outside tne roof area, moved into position, 
and connected. The completed roof struc- 
ture, weighing 660 tonnes, was finally raised 
by hydraulic jacks. 


30,000-TON FLOATING Dock 


Launched on October 2, from the yard of 
Gutehoffnungshiitte Sterkrade A.G. a’ 
Blexen, on the River Weser, the floating 
dock shown in the accompanying illustration 
(Fig. 2) is suitable for tankers up to 65,000 
tons deadweight, and thus is one of the largest 
of its kind built in Europe since the war 
Intended for the Deutsche Werft A.G., 
Hamburg, it has an overall length of 226m, 


overall beam of 47m, maximum internal 
width of 38m, height of 16-7m, and pumping 
time of 135 minutes. The continuous 


bottom is subdivided by three longitudinal 
and five transverse bulkheads into twenty- 
four independent compartments, while the 
lateral pontoons are each equipped with a 
continuous safety deck which prevents acci- 
dental flooding below the design minimum 
freeboard. As can be seen in our illustration, 
the pontoon decks are extended at the ends by 


Steel structures. The main portion of the 
dock is completely welded of ‘* St37-2” 
steel. Each pontoon carries a 15-ton level- 


luffing portal crane. 
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SHIPBUILDING RESEARCH REACTOR 


GEESTHACHT 


The first German shipbuilding reactor, a 
SMW swimming-pool design, was inaugu- 
rated on October 28 at Geesthacht, 35km 
south-east of Hamburg. By partly embedding 
the reactor in a 60m high hillside on the 
right bank of the River Elbe, it was possible 
to make substantial economies on_ the 
shielding. The core contains 21 kg of 20 per 
cent enriched uranium in the form of thirty- 
two full-size and four half-size elements, 
type “MTR” (UAI,-Al alloy), set in an 
aluminium base with an 8 by 10 array of 
holes. Control is by three boron carbide 
rods and one rod of stainless steel, and in 
addition, graphite reflector elements can be 
mounted. The moderator is light water, 
demineralised to under 0-1 p.p.m. in a 
seven-stage plant, and cooled by _ being 
circulated through a heat exchanger at the 
rate of 550 cubic metres per hour. Secondary 
cooling is by means of a cooling tower. 
Decontamination from radioactive nitrogen 
and sodium is carried out continuously in a 
5 cubic metres per hour bleed-off circuit, the 
return being made 3 deg. Cent. warmer than 
the pool so as to seal the free surface. 

The basin, which is at right angles to the 
hillside, has four compartments, the first 
containing eleven radiation tubes of 150mm 
diameter and two of 200mm diameter, and a 
1500mm by 1500mm thermal column ; the 
second opens on one side on to an irradiation 
chamber measuring 1700mm by 2000mm ; 
the third is a storage basin, and the fourth, a 
large (7m by 7m) experimental basin. These 
basins can be shut off from each other by 
gates and those not in use can be emptied in 
order to prepare further tests. The core, 
which is supported from a_rail-mounted 
travelling bridge, can be operated in four 
positions. From the irradiation chamber at 
right angles to the reactor, i.e. parallel to the 
hillside, extends a 35m long radiation tunnel 
which can be subdivided by two sliding gates 
and contains storage and hot laboratory 
facilities. 

Ihe reactor pool has an overall length of 
27-2m and is 8m wide and 9m high. On the 
sides facing the laboratories the walls consist 
of 1900mm barytes concrete to a height of 
5m, with a watertight steel lining, 500mm 
thick internal concrete (plain) with tiled 
inner surface. The remainder is 1000mm 
thick ordinary concrete. A concrete ceiling, 
at a height of 8-28m, separates the top of the 
pool from the laboratory, the top being 
roofed over by a gas-tight concrete structure 
equipped with 10-ton travelling crane. The 
basement, which houses the purification and 
decontamination plant is of adequate size 
so as to accommodate twice the volume of 
water in an emergency. Over the main 
reactor hall. which measures 28m by 375m, is a 
series of laboratories, and further laboratories 
are housed in the adjoining wing which 
contains the radiation tunnel. 


NUCLEAR FUSION EXPERIMENTS 


Preliminary work, aiming at the produc- 
tion of high-temperature plasmas, is being 
carried out at many research centres. At the 
Twelfth Achema Congress and Exhibition, in 
Frankfurt-on-Main, some of the apparatus 
employed at Munich Technical University 
was exhibited. With it, straight discharges 
in heavy hydrogen, stabilised solely by the 
pinch effect, are said to have yielded 1,000,000 
deg. Cent. Itis planned to install a battery of 
forty condensers in a circuit of special low 
self-inductance. With a charging voltage of 
40kV, about 160kW seconds of energy can be 
stored, allowing discharges of 5,000,000A. 
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FRENCH ATOMIC DEVELOPMENTS 


Recent progress by the Commissariat a 
l’Energie: Atomique, the French agency fo1 
atomic energy, includes construction of the 
zero power homogeneous reactor ** Proser- 
pine,’ which operates with a solution of 
plutonium sulphate in ordinary water. Besides 
the heavy water reactors ELI (1948), EL2 
(1952), and the materials testing reactor 
EL3 at Saclay, completed in 1957, which has 
a thermal neutron flux of 10% neutrons per 
square centimetre per second, C.E.A. has 
now in operation two 1000kW experimental 
reactors using enriched uranium. These are 
the reactors ** Melusine * at Grenoble, and 
“ Triton”? at Fontenay-aux-Roses. rhe 
reactor ** Minerve,”” for neutron absorption 
studies, also came into operation last year. 
At the Marcoule Centre, reactors G2 and 
G3 came into operation ; together with Gl, 
they are capable of producing 50 kg of plu- 
tonium per annum and have a power output 
of SOMW. Projects under study include fast 
neutron breeder piles, for which purpose a 
zero power reactor is to be completed this 
year ; a second high neutron flux reactor ; 
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Fig. 3—Magnetic ring of proton synchrotron ** Saturne ’’ during construction. 
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Pulse frequency of the beam eventually will 
be one 0-8 second pulse every 3-2 seconds 
The magnet quadrants rest on 4m deep 
concrete foundations which can be adjusted 
by a system of jacks and shim pieces. Posi 
tion during operation has to be maintained 
to a very great order of accuracy, i.e. to 
within a millionth part of the ring diameter 


BELGIAN MATERIALS TFSTING REACTOR 

Earlier this year it was decided to proceed 
with the construction of the “ BR2” 
materials testing reactor at the Mol research 
centre of C.E.N. (Centre d'Etude de |’Energie 
Nucleaire). The neutron flux produced by 
this equipment is to exceed 10''n/cm*/sec. 
A special design will enable experiments to 
be carried out inside or outside the reactor. 
The pressure vessel housing the core will have 
the shape of a “‘ diabolo ” or “* yo-yo,” which 
makes possible a great concentration of fissile 
material (strongly enriched uranium) and at 
the same time gives excellent access to the 
central part of the core. The constricted 
portion of the casing is to be of aluminium 
because of its low cross section for neutron 





The four right-angle bend 


sections of the magnet contain approximately 1100 tonnes of steel and 55 tonnes of copper 


power producing prototypes including a gas- 
cooled beryllium oxide/natural uranium reac- 
tor, and a sodium-cooled, graphite moderated 
An atomic submarine with a pres- 
under con- 


reactor. 
surised heavy-water reactor is 
struction. 

One of the principal achievements last 
year was the putting into service at Saclay 
of the proton synchrotron * Saturne,” shown 
in Fig. 3 (see THE ENGINEER, September 12, 
1958, page 428). It is designed for accelerat- 
ing protons to 2:5 to 3 GeV. The particles, 
10’ to 10° in each pulse, are circulated (about 
2,500,000 times) in an annular vacuum 
chamber around a closed path consisting of 
four quadrants of 8-419m radius and four 
4m long straight sections. During each 
revolution, the particles are accelerated in 
the straight sections ; in order to hold them 
in a circular path in the quadrants, a magnetic 
field has to be applied which must be increased 
in synchronism with the speed up to a 
maximum of about 14,900 gauss ; as the full 
range of variation from Zero is difficult to 
achieve, the particles are injected at high 
speed by a linear accelerator. The laminated 
magnet weighs 1150 tonnes and dissipates 
about 1000kW, with current peaks of 4450A. 


capture, and only the ends will be of stain- 
less steel. The height of the aluminium body 
will be 7-5m and the metal thickness 75mm, 
giving rise to special problems connected with 
the butt welding of this material. Internal 
pressure will be 15 atmospheres. Water 
cooling will be provided by four pumps, each 
of 750 h.p. and capable of circulating 
2270 cubic metres of water per hour. 


EURATOM PROGRESS 


On June 23, Monsieur Armand, President 
of the Euratom Commission, announced the 
signing of an atomic treaty with the U.S.A. 
This pro-ides for the installation of atomic 
power stations of 1OOOMW electrical power, 
costing 350 million dollars, of which sum 
135 million dollars are to be provided by a 
loan from the United States ; 100 million 
dollars are to be contributed on a 50 : 50 basis 
for a joint research programme over the next 
five years. The U.S.A. will provide enriched 
fuel and buy back the resulting plutonium 
for non-military purposes. A system of 
mutual inspection and control was agreed on. 
The Treaty benefits the United States where 
an extensive development programme is 
under way, the results of which cannot find 








Continental Section 


large-scale industrial application owing to 
the abundance of cheap conventional energy 
[he Euratom countries would thus form a 
proving ground for many of the American 
reactor designs and make it possible to 
compare the costs of power generation by the 
various methods. 

Although, in general, nuclear energy is as 
yet non-competitive with conventional power 
in the United States, the Americans plan to 
install 60OMW by 1960 (not including military 
applications such as submarines). This may be 
compared with a Russian target of 2000MW 
to 2500MW by 1960 ; ten reactor designs are 
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E.C.S.C. and O.E.E.C. has. been set up 
Great Britain is diplomatically represented 
at Euratom. 

In its session on November 4, the Council 
of Ministers of the European Atomic Com- 
munity adopted unanimously the research 
and investments budgets for 1958 and 1959. 
These cover part of the Treaty credits for the 
next five years which total 215 million dollars: 
of this sum 3,000,000 dollars were to be spent 
last year and 58,500,000 dollars this year. The 
subjects to be covered include the setting up 
of a common research centre and acquisition 
of special equipment; development and 
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big. 4—The plutonium breeder reactors **G2°’ and **G 3°’ at Marcoule. Outside the buildings may be 
seen the heat exchangers 


said to be under development there. In the 
United Kingdom 6000MW are to be installed 
by 1965, and 1ISOOMW by 1962, in the form 
of power stations of 300MW to SOOMW, all 
based on the graphite-moderated natural 
uranium reactor 

The European leeway in research is to 
some extent illustrated by comparison of 
the sums spent on atomic affairs since 1940 : 
15,000 million to 20,000 million dollars in the 
U.S.A., 1500 million dollars in Great Britain, 
and 500 million dollars in Europe, mostly in 
France The comparison reflects the fact 
that much of the extra-European develop- 
ment was in the military field. On the other 
hand, the military programme in many ways 
benefits peaceful applications by providing a 
stimulus for industry, research, and training. 
On a wider plane, the development of an 
atomic industry for peaceful purposes by 
Euratom will serve as a catalyst for industrial 
development and modernisation in all the 
member countries. 

So far the steps taken by the Euratom 
Commission have followed the time-table 
laid down in the Treaty. As will be recalled, 
this provides for the setting-up of a research 
and a personnel training centre, the prepa- 
ration of a European University—this is 
being considered jointly by Euratom, 
E.C.S.C., and O.E.E.C.—and a common 
nuclear market which came into partial 
operation on January | of this year. In this 
connection, a common Supply Agency has 
been set up. Proposals have been made with 
regard to safety regulations, in liaison with 
O.E.E.C. and LA.E.A. The work of the 
Commission included the preparation of an 
inventory of all the industries contributing 
to nuclear energy. A liaison body with 





construction of experimental and prototype 
reactors : research on power reactors and 
controlled nuclear fusion ; documentation 
and the maintenance of a central agency foi 
measures in the nuclear field. 

On December 22, an agreement was 
announced between Great Britain and Eur- 
atom on “ reciprocity of control ” of nuclear 
substances. Instead of the elaborate safe- 
guards embodied in the Euratom Agreement 
with the U.S.A., to ensure that fissile 
materials are used for non-military purposes 
only, the new agreement provides fo 
“frequent consultations and exchange of 
visits." At the same meeting, the Euratom 
Council of Ministers approved a set of draft 
health protection rules defining the measures 
required to protect nuclear workers and 
the public. The rules refer to precautions to 
be taken in “ controlled zones’ where the 
risks are highest, and in the surrounding 
‘supervised zones."” Maximum dosages of 
radiation according to age are laid down. 


SWEDISH HypDRO-ELECTRIC DEVELOPMENT 


Last year about 94 per cent of the 29,000 
million kWh consumed in Sweden was sup- 
plied from hydro-electric power stations and 
the remainder in about equal portions by 
condensing and back-pressure steam stations. 
Sweden’s total hydraulic resources amount to 
150,000 million kWh to 200,000 million kWh 
per annum, but according to present esti- 
mates only 80,000 million kWh are econo- 
mically exploitable. Although in the past 
the estimated figures have been larger at 
each successive survey—in the 1930s only 
30,000 million kWh were considered feasible 
—it is considered that the limit of what will 
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ultimately be considered possible is not much 
higher than the 80,000 million kWh figure. 
Of this potential, 85 per cent are in the north, 
while, conversely, 85 per cent of the popula- 


tion are in the south. This has led to the 
construction within the last ten years of 
transmission lines of 200kV and 380kV along 
the length of the country. About 40 per cent 
of the electric generation and most of the 
large-scale distribution are in the hands of the 


Swedish State Power Board (founded in 
1909), 
Since hydro-electricity preponderates to 


such an extent, the price of electricity is 
largely controlled by the cost of hydro-electric 
power schemes. At present, new hydro 
power in the north costs between 600 and 
1500 Swedish kronor, 1000 to 1200 kronor 
being an average figure. Including the cost 
of the impounding basin and long-distance 
transmission, the cost for hydro-power at a 
normal annual utilisation of 5000 to 6000 


hours is about 3 6re per kilowatt-hour, 
while with the same utilisation time 
thermal power costs 5 Gre per kilowatt- 
hour. Assuming that surplus hydro power 


can be sold at | Gre per kilowatt-hour, and 
that generation in dry years does not fall 
below 15 to 20 per cent below average, the 
most economic balance of hydraulic and 
thermal power in relation to existing demand 
can be calculated, the calculation showing 
that it is economic to provide hydro-electric 
capacity exceeding the basic demand by at 
least 10 per cent in the mean year. With this 
ratio, in dry years about 10 per cent of the 
load has to be carried by thermal power: 
stations. This state of affairs has not yet 
been attained, and, in fact, hydro-electric 
production is still below the firm power 
demand. The power gap which occurs during 
dry years has not been filled by thermal 
generation. Sufficiently rapid hydro-electric 
expansion—chiefly planned in the north—is 
hampered by a shortage of capital. 

Some important hydro-electric schemes 
have recently been commissioned on the River 
Ume, in Northern Sweden. In our issue ol 
August 15, 1958, page 270, we described Harr- 
sele power station, which has three 67-S5MW 
Francis sets designed for a flow of 140 cumecs 
at a net head of 52-6m, the last of which 
was put into service on April 20,1958. This 
station has an annual generation of over 
950GWh. An even larger project is Stor- 
norrfors power station (see THE ENGINEER, 
December 12, 1958, page 941), where 
three 125MW Francis sets are being installed 
initially, with the possibility of a fourth 
similar set after further river regulation has 
been carried out. A total of 1950GWh per 
annum will be generated by this station, which 
is the largest in Sweden at the present time. 

In view of the cheapness of water power, 
atomic energy can as yet hardly be considered 
to be a serious competitor. Nevertheless, 
Sweden is proceeding with a programme for 
nuclear development, chiefly in relation to 
combined district heating and power genera- 


tion. In this connection it was announced 
recently that the heat-producing atomic 
reactor ‘* Adam,’ which was to have been 


installed at Vasteras, had been cancelled for 
reasons of cost, but that work on the Agesta 
combined heat and power plant for the 
Stockholm suburb of Farsta would continue. 
The reactor of this plant is being renamed 
“R3 Adam.” The Asea Company will 
collaborate with the largely State-controlled 
nuclear energy development company, A.B. 
Atomenergi, and the State Power Board, in 
designing the Agesta reactor and will be the 
main contractor. 


( To he continued ) 
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The American Scene 


Infra-Red Progress 


In the recent air battles over the Taiwan 
Strait, many victories were reported to be 
the result of the U.S. Navy's new air-to-ail 
guided missile, the “ Sidewinder.” This 
inexpensive, rugged and deadly 10ft bird 
unerringly follows a beam of invisible, infra- 
red light to its target. Making use of the 
fact that all warm objects generate high- 
frequency infra-red rays, the 4in seeker in 
the nose of a “ Sidewinder” can detect a 
burning cigarette 100 yards away. At 7 
miles it can pick up a target like the Com- 
munist ** MiG 17,” and track it down at 
more than twice the speed of sound. — Infra- 
red application to-day stands squarely in the 
spotlight of electronics development in the 
United States. When President Eisenhower 
made his ** Open Skies * inspection proposal 
for disarmament in 1955, it was the then 
highly classified science of infra-red that 
made the plan feasible. 

The frequency of the infra-red radiation 
from any material corresponds exactly to its 
temperature. Thus, nature has made it 
possible for the infra-red ray to act as a 
detector, and science has taken advantage 
of two basic methods of detection, which it 
calls “‘ active” and “passive.” Active 
infra-red detection—like active radat 
requires the actual manufacture of the rays by 
an instrument of some sort. In simple form, 
infra-red beams can “ illuminate” a target 
for a rifleman, indicating not only where the 
target is, but also how far away. In the 
chemical laboratory, active infra-red can 
be used to identify any material, since every 
one has its own frequency of radiation. An 
infra-red spectrometer, then, can focus on 
an unknown substance a beam that will cover 
in turn the entire range of frequencies. As 
these reach the material in question, those 
corresponding to the ones the latter is emit- 
ting are absorbed. The rest pass through to 
the detector unit, where they are interpreted 
and converted to signals which regulate a 
mechanical stylus writing upon a_ chart. 
The completed spectrometer chart provides 
the chemist with a full report on the analysis 
of the substance under investigation. So 
much for active detection. The big ** break- 
through ™ in infra-red development, however, 
has come from applications of * passive” 
detection. Here, the engineer is content to 
receive the infra-red rays being emitted by 
the object under surveillance. Thus, an 
infra-red pyrometer can read a temperature. 
A guided missile can “ home ~ on a hot jet 
aircraft. A satellite tracker can follow man- 
made moons around their orbits. An aerial 
reconnaissance unit, many miles up, can 
observe the ground below, by day or by 
night. On a radar-like oscilloscope or an 
infra-red photograph, warm objects appear 
distinctly brighter than cold ones. A river 
or a road is “ visible” : so are buildings, 
vehicles, groups of men. Indeed, the infra- 
red picture reveals to the trained military 
observer which runways on an airport have 
been in recent use, or where a tank left the 
road to seek shelter, or even which of a group 
of underground installations are military 
targets and which are not. Sometimes, in a 
cloudy atmosphere, infra-red fails. But its 
advantages over photography, and over radar 
and radio, both of which can be jammed by 
the enemy, are vitally important. 

To do either an active or passive job, 
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certain key equipment is required. An active 
system required an infra-red *‘‘ source,” a 
small, perhaps cylindrical device which is 
heated electrically to some 1200 deg. Cent., 
at which point it throws off the whole range 
of infra-red rays. Then there are the twin 
component groups needed in both active and 
passive systems— the so-called optic elements, 
and the detector. The former, which are 
finely ground and contoured lenses, can be 
made from many materials, including quartz, 
sapphire, arsenic trisulphide, germanium and 
crystalline selenium. The detectors, finally, 
are made in two styles. Thermal detectors, 
operating with different heat intensities, are 
suitable for certain specific applications, 
but need at least 100 times as much radiation 
as do the photo-conductor detectors. The 
latter, which translate infra-red light rays 
in the same way as photographic films do 
with the visible, usually consist of lead 
sulphide, lead telluride, lead selenide, indium 
antimonide or a similar chemical. 

During the last war, the Germans invented 
a beam-throwing device called the ““Snooper- 
scope,” which was used to illuminate, by 
infra-red, approaching Russian tanks and 
equipment. The Radio 
America, ordered into the business by the 
U.S. War Department, by 1944 put into the 
hands of American troops in the Pacific a 
similar device, called the ** Sniperscope.” 
This was mounted on a carbine and used to 
sight enemy soldiers at night. Suddenly, 
after the war, infra-red began to come into 
its own on the commercial front. Among 
the simplest applications, probably, is the 
infra-red lamp made by General Electric, 
which is used for everything from incubating 
chicks to drying milady’s coiffure. Portable 
pyrometers now are in common use in the 
metals industries, for taking distant readings 
of the temperatures of melting furnaces, or 
of engines inaircraft factories. Finally spectro- 
meters, are produced by several American 
firms, with Perkin-Elmer and Beckman the 
leaders. Meanwhile, another development was 
creating an even greater field ofapplication for 
infra-red. Once again, this stemmed from 
military research. Radar had reached such 
an advanced state that further research began 
to yield diminishing returns. Consequently, 
the engineers looked beyond the known 
bands of the electromagnetic spectrum and 
again discovered infra-red. Suddenly, a 
whole new area of military applications for 
invisible light opened up. Infra-red, for 
example, is now displacing radio in ship-to- 
ship communications. The U.S. Navy, it is 
reported, has outfitted the fleet with infra-red 
systems boasting a range of 10,000 yards in 
clear weather. Another example is the so- 
called Evaporograph, developed by Baird. 
[his unique instrument can measure tempera- 
tures at night in a range from one to several 
thousand degrees Fahrenheit, and can photo- 
graph pitch-dark scenes on land with amaz- 
ing sharpness. Even greater progress has 
been made in missile guidance and tracking. 
In the wide field of scanning—one that has 
been conspicuously belonging to radar for 
the past fifteen years—infra-red is succeeding 
even better. For example, the best available 
lft diameter radar scanner to-day can dis- 


tinguish two aircraft 5 miles away only if 


they are at least half a mile apart. A 3in 
infra-red scanner—incidentally. a much less 
complex apparatus—not only can separate 
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the aircraft at that distance, but also can 
distinguish their engines. Finally, aerial 
reconnaissance and its sister technique of 
bomb-sighting most dramatically indicate 
the potential and present abilities of invisible 
light. Both photographic reproductions 
and ‘scope pictures are used, and the results 
have been startling. Well-publicised photos 
of Manhattan Island, made at night and in 
daylight several years ago, reveal almost 
identical maps of the city’s streets, docks and 
office buildings. The more recent develop- 
ments are classified, but the equipment is 
known to have improved considerably. The 
flurry of recent military developments in 
infra-red has caused an intense outpouring 
of research-and-development contracts from 
the Pentagon. But it also has stimulated 
such progress in technology that new com- 
mercial applications are reaching the market 
as well. Pyrometers, for example, have 
found new uses in such diverse areas as fire 
detection, agriculture and railway engineer- 
ing. One of the major commercial items in 
the field to-day is the * hot-box ” detector. 
This unit, installed on railway tracks, can 
spot an overheated axle as a train runs over- 
head. It then signals a central controlman, 
who stops the train and has the car removed 
before trouble starts. Ten major trunk 
lines—including the New York Central 
already have installed detectors, despite their 
cost of 15,000 to 25,000 dollars per unit 
Finally, infra-red research to-day seems to be 
moving speedily into new uses. Again, 
military needs are pointing the way. While 
the end-uses are strictly classified, the direc- 
tion is apparent—toward more and better 
technology; stronger weather-resistant mate- 
rials; and more precise measurement 
and control. Perkin-Elmer and Eastman 
Kodak have combined, for example, to 
produce the amazing * Weather-Eye ’’ units 
for the ** Vanguard.”’ This deceptively simple 
device is intended to scan clouds in a 600- 
mile wide swathe with each orbital pass of 
the satellite. When and if the U.S. Navy gets 
another moon into orbit, its *‘* Weather- 
Eye” will receive infra-red radiation from 
the atmosphere, convert it to electronic 
signals for tape-recording and for relay to 
earthbound meteorologists. Instead of making 
do with information covering only one-tenth 
of the earth’s surface, as they must to-day, 
the meteorologists would have knowledge of 
conditions around the world on which to 
base their 30-day forecasts. 

Another vital field barely charted as yet 
by infra-red is medicine. Certain diseases 
can be detected by slight variations in local 
skin temperature ; some day, the infra-red- 
ray may detect these as accurately as the 
X-ray finds other illnesses to-day. Quite 
possibly the most challenging opportunity 
remains in an essentially civilian area, where 
radar seems already to have failed : warning 
of impending air collisions. The Air Trans- 
port Association, which reportedly turned 
down several infra-red plans a few years ago, 
is said to be reconsidering them to-day. 
There remains too that potential boon to all 
mankind : accurate long-range weathcr fore- 
casting, which satellite reconnaissance is sure 
to launch one day soon. Altogether, then, 
the technology of infra-red radiation is 
developing a great number of important and 
practical uses which should contribute con- 
siderably to industrial progress in general 
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Large Steel Moulds for 


[ URING the current construction of the Ber- 
simis River dam, in Quebec Province, excep- 
tionally high cantilever steel moulds are being 
employed. The use of these 7ft 6in high moulds 
is a departure from the conventional S5ft high 
steel moulds common to American construction 
practice In fact, at the time this dam was 
started, the higher moulds had been used only 
once before, on the Table Rock dam at Branson, 
Missour! The larger cantilever moulds were 
designed and fabricated by the Blaw-Knox 
Company of Pittsburgh, Pennsylvania and are 
expected to enable the contractor to complete 
the 280ft high, 2000ft wide dam with approxi- 
mately 30 per cent less movement of moulds and 
a corresponding saving !n construction time. 
Situated in a remote area 45 miles north 
of Forestville. Quebec. the dam follows the 


recent completion of a power station carved 
out of solid rock SOO0ft underground This 
project—Bersimis No. 1-——included a 74-mile 


long horseshoe-shaped tunnel in which travelling 
collapsible steel moulds, also furnished by Blaw- 
Knox, were employed to speed construction and 
to obtain a smooth finish. Both projects are part 
of the Bersimis River Development of the Quebec 
Hydro-Electric Commission. The construction 
of the dam, 25 miles downstream from the 
power station, will require 1,000,000 cubic yards 
of concrete. When completed in 1959, it will be 


rH I ENGINEER 





Dams 


one of the larger dams on the North American 
continent. 

In full production the concreting operation 
places 165 cubic yards per hour, twenty hours per 
day. The schedule provides for a shutdown on 
concreting for nine winter months, half of which 
will occur during the present winter of 1958-59 
Concrete is hauled from a nearby batching plant 
to a 25-ton cableway by an electrically operated 
transfer car. Buckets of 8 cubic yards capacity 


lift concrete to the body of the dam. Much 
construction has taken place under highly 
adverse weather conditions, with temperatures 
ranging from zero to 50 deg. below zero. It was 


this below-zero temperature that provided a 
major hurdle to the use of the steel moulds in the 
construction of the dam. However. this hurdle 
was quickly relegated to a minor one since the 
use of a spray compound provided the required 
insulating value. The compound is a combina- 
tion of asphalt and asbestos and was applied to 
the moulds in a jin thick layer designed to last 
throughout the construction period of the 


project. A design detail enables the moulds to 
support and locate the plastic water stops 
through transverse construction joints in the 
dam. The cantilever bulkhead moulds were 


designed with adjustment features so that they 
could correctly locate these water stops parallel- 
ing the sloping upstream face of the dam. 
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Super-Cavitating Propeller for Ships 


THe design and development of a new ship 
propeller, representing a_ significant scientific 
and advance in hydrodynamics, 
recently was announced by the U.S. Office of 
Naval Research at the David Taylor Model 
Basin in Washington, D.( This achievement 
which arises from recent studies and application 
of the phenomenon of super-cavitation to ship 
reasonably be 
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compared in 
magnitude to the development of jet propulsion 
f The development of this “ super- 
cavitating “* propeller is the direct result of work 
done in the field of hydrofoils by Mr. Marshall 
P. Tulin, who 1s currently with the 


propulsion, can 


or aircraft 


serving 


Office of Naval Research Branch Office in 
London The discovery of these new and 
highly-efficient hydrofoil profiles, as translated 


to ship propeller design, makes possible for the 
time high-speed propulsion through the 
water at comparable to 
those of the best marine propellers operating at 


first 
degrees of efficiency 


present-day speeds 

Heretofore, cavitation has represented a very 
substantial physical barrier to increasing the 
speed of ships by means of propellers currently 
in use. Cavitation results in a vapour pocket 
which attaches to and streams behind the pro 
peller As the speed of the propeller becomes 
increasingly high, this vapour pocket becomes 
increasingly large, leading to a reduction in the 
propeller efficiency, or cavitation. When the 
vapour pocket becomes longer than the width of 
the propeller blade, causing it to trail, then a 
condition of super-cavitation is said to. exist. 
The successful development of this new design 
for ship propellers has, in effect, provided the 
first “* break-through *’ of the cavitation barrier. 
Thus, super-cavitation may now be capitalised 
upon as a means of increasing the speed of ships, 
rather than as a condition which has previously 
been viewed as severely limiting their speed. 


This new development comes at a particularly 
opportune time, since the  super-cavitation 
propeller appears to be ideally suitable for 
matching to recently developed marine 
turbines. This is because the super-cavitating 
propeller best develops its full potential at high 
rotational speeds, which are an inherent charac- 
Further, it is anticipated 


gas 


teristic of gas turbines 


that it will now become possible to decrease 
greatly both the size and number of heavy 
reduction gears, with resultant reductions in 


weight and cost of production. Studies are 
currently under way for the U.S. Navy Bureau 
of Ships to exploit the application of this new 








~Motion of conventional propeller 


Fig. 1 


causing cavitation 





Fig. 2—Motion of super-cavitating propeller avoiding cavitation 











_Abnerican Section 


propeller design to ships. The Bureau of Aero- 
nautics plans to apply the same principle to 
hydrofoils for high-performance seaplanes. The 
former National Advisory Committee for 
Aeronautics was also working on the application 
of the principle to water-based aircraft. 

The studies of the Bureau of Ships include an 
investigation of modification of existing engines 
and gearing systems to accommodate super- 
cavitating propellers, as well as new design 
studies for these components. These studies 
may also have far-reaching effects on future ship 
hull designs, in order to permit compatibility 
with the anticipated greater speeds through the 
water. Work on super-cavitating flows was 
begun by Mr. Tulin while working on the staff 
of the David Taylor Model Basin. Subsequent 
important elements of his work were achieved 
while he was working at the Office of Naval 
Research in Washington, D.C. Tests of a super- 
cavitating propeller on a hydrofoil boat have 
indicated its further applicability to marine 
vessels of all types. 


Production of Honeycomb Core 
Material 


AMERICAN patent rights have been issued to the 
Solar Aircraft Company, of San Diego, Cali- 
fornia, covering a machine which produces pre- 
cision honeycomb core such as is being applied 
as a sandwich material in aircraft and missile 
components. The core material may be brazed 
between two sheets of metal to form rigid air- 
frame structural panels or missile fuselages, or 
may be used as produced for applications 
such as a gas seal for turbine engines. Six years 
of research and development have created the 
special machines which form and weld precision 
honeycomb core of extremely thin foil and will 
produce core to any length and width. 

To make the core, metal ribbons from */,.in 
to 2in wide, and 0-001lin to 0:006in thick, are 
fed into a machine from spools. The metal 
passes through a cleaning solution, then is wiped 
dry and enters forming rollers. The rollers form 
the ribbon into a corrugated pattern. Continuing 
through the machine, the corrugated strips are 
pressed against adjacent strips forming strings 
of square or wave cells. From one to four 
slim, specially designed needle-like welding 
heads move up and down the corrugated strips 
where the convolutions make contact, sending 
impulses of electrical current through to weld it. 
As many as 240 individual resistance welds are 
made each second by the machine. In a fraction 
of a second one section of honeycomb core ts 
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Honeycomb core forming and welding machine developed by 


Solar Aircraft 
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welded, the strip moves forward, another section 
is Welded, and the cycle continues. The machines 
will continue to add layer upon layer of honey- 
comb cells until the core has reached the desired 
width. 

Solar produces honeycomb core in production 
quantities from a number of metals and alloys, 
including Type 321 stainless, 17-7PH, Inconel, 
Inconel X, Inco 702, L-605, Haynes R-235, 
and A-286. To produce honeycomb sandwich 
panels, the core is formed into the desired shape, 
placed between two sheets of metal and brazed 
into a single unit in special high-temperature 
furnaces The honeycomb sandwich material 
is much stronger. stiffer and has greater heat 
resistance than solid metal panels of equal weight 
The firm at present is producing honeycomb 
sandwich panels for one of America’s major 
jet bombers, structural sections for other jet 
aircraft and missiles, and seals for the turbine 
sections of gas turbine engines 


Vacuum Arc Furnace for Laboratory 
Operation 


THe N.R.C Equipment Corporation, of 
Newton Highlands, Massachusetts, has developed 
an extremely versatile vacuum arc furnace for 
laboratory operation. The so-called “* Model 
2702°> unit is shown in the accompanying 
illustration and may be used for button, con- 
sumable electrode cold mould, and non-consum- 
able electrode cold mould melting. The basic 


unit is designed to melt and refine buttons of 


titanium, steel, zirconium or uranium for the 
assessment of hardness and analytical properties, 
particularly as they are improved by high vacuum 
or low pressure controlled atmosphere proces- 
sing. The components include a furnace tank 
with permanent electrode, a water-cooled button 
melting plate, a mechanical vacuum pump, and 
a vacuum gauge. All components, except the 
power supply, are mounted in an attractive 
console cabinet. Optional equipment includes a 
high vacuum oil booster pump and a large 
mechanical vacuum pump, a choice of two power 
supplies, and an ionisation-thermocouple vacuum 
gauge, in addition to the components required 
for operation as a cold 

mould furnace by either 

the consumable or non- 


consumable _ electrode 
method. 

The furnace has a melt 
capacity of eight I4in 
diameter by 4in_ thick 
buttons, or, with 


9 


a cold mould, one 2in diameter by Sin 
high ingot. It can generate a vacuum of 10 
microns with the mechanical pump only 
and of 0-3 micron with the oil booster pump 
The system, clean, dry and outgassed, has a 


leak rate not exceeding 25 microns rise per hour 


at a pressure of 10 microns. The stainless 
steel vacuum chamber, 8in diameter by 
10in high, is water-cooled and has one 
4in Pyrex sight glass with = glare glass, 
one 4in vacuum pumping port and one 6in 
charging port The charging port permits 


changing of buttons without removing the mould. 
Ihe bottom of the tank has a flange and swing 
bolts to facilitate change of mould. 

A vacuum-tight push-pull seal is mounted in a 
special moulded *“*Neoprene”’ diaphragm that per- 
mits rotary, axial and angular movement of the 
electrode. The water-cooled electrode holder 
with the jin diameter tungsten tip electrode is 
controlled with the standard insulated handle- 
bar. This assembly also electrically insulates the 
electrode from the furnace tank. Eight I 4in 
diameter by 4in thick buttons can be made on 
the water-cooled copper button plate. One 
button of titanium can be used as a getter, if 
required. The N.R.C. “ Model 4S” rotary gas 
ballast mechanical vacuum pump ts connected to 
the furnace through a lin vacuum valve and 
manifold 

A high-vacuum pumping system of adequate 
capacity for cold mould furnace operation is 
interchangeable with the standard unit and is 
also situated within the cabinet. This system 
consists of a high-vacuum oil booster pump, a 
rotary gas ballast mechanical vacuum pump and 
vacuum piping with a 4in manifold valve. 
A consumable electrode up to lin diameter 
by I8in long can be used with the optional 
cold mould. One end of the electrode is 
threaded into the electrode connector. 

The following components are added to the 
basic unit for cold mould operation. (1) An 
8in diameter by Ilin long flanged stainless 
steel spool piece. (2) A 2in diameter by Sin 
deep water-cooled copper cold mould. (3) A 
manual lead screw electrode drive assembly. 
(4) A manual bulk charging mechanism. 
(5) A 1250A ammeter and a 100V voltmeter. 








Model ** 2702’ vacuum arc furnace set up for producing a 2in diameter 
by Sin long ingot 
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Personal and Business 


Appointments 
MELLorR has been appointed an ar 
representative of the Philidas Locknut divisio 
Whitehouse Industries, Lid 
BLACK Decker, Ltd., has announced the 
appointment of Mr. A McDonald, A.M.I.E.E., as 


indards dsworth 


Mr. Peter G 


1: 1} 
AND 


chief sti engineer at its Harmor 
factory 

Mr. GAVIN R. RALSTON has been appointed traffic 
manager of the Manchester Ship ¢ Company 
following the promotion of Mr. W. G. Edmonds to 
the post of manager 

Mr ALEXANDER JOHNSTON, 
general manager of Martin, Black 
Ropes), Ltd., has been appointed to the 
board of the company 


Mer. Georct S. SANDERS 


A. M.1.Mech.I 

and Co (Wire 
executive 
A.M.I.Mech.E., has been 


» produc 


appointed head of the newly-formed grouy 
tivity services department of the Solartron f 


lectronic 
Group, Ltd., Thames Ditton, Surrey 

Mr. JoHnN Ropert Dark FrRANciIS has been 
appointed to the readership in fluid 
tenable at the Imperial College of 
lechnology, from November 1, 1958 

Sir Greorct Necson, Bt., M.1.Mech.t M.I.E.E., 
BRIGADIER-GENERAL SiR Harotp HARTLEY and 
Mr. A. M. Horsern, M.LC.E., have been appointed 


vice-presidents of the City and Guilds of London 


mechanics, 


Science and 


Institute 

ComBustion, Ltd.. announces that Mr 
Hodge has been elected chairman of the 
and Mr. B. W. Dawkins has been appointed 
director. Mr. C. J. Hereford has been 


a director 


BENNIS 
i.e A 
company, 
manawing 
appointed 

VICKERS-ARMSTRONGS (SHIPBUILDERS), Ltd 
that Mr. R. J. W. Rudkin, M.1.N.A., general manager 
of the naval vard, and Mr. A. L. White, general 
manager of the Palmers Hebburn Works, have been 
il directors 


States 


appointed addition 
Ltd., has announced that Mr. P. D 

has been appointed manager of the 
resignation of 


FERRANTI, 
Hall, M.1LE.E 
computer department following the 
Mr. B. W. Pollard. Mr. J. R. Pickin has succeeded 
Mr. Hall as manager of the electronics department 

BROADCASTING CORPORATION 
appointment of Mr. M. Taylor, 
of the Lisnagar 


THE BRITISH 
announces the 
A M.IE. as engineer-in-charg 
transmitting station near Belfast, in 
Mr. J. P. McCurdy, who has retired after thirty 


service 


Suceession to 
four 
yvea>©rs 
CANADIAN PAciFiC: STEAMSHIPS , announces 
that Mr. R. Y. Pritchard, naval architect, has been 
ippointed to take v's shipbuilding 
programme in ¢ | take over the 
duties of Mr ction, 
resigned 

BerGcer, Ltd., has inced that Mr 
iwards, sales manager, has left the company 
ll be respons 
other duties 


over the compa 

fepartments. H 
Thomas Cook. chief of const 
who has 

Bryct anno 
C.A. I 
ind Mr. G.R 
ible " 
M 


Green, chief er “ 


technical sales in addition to his 


H. Burgess 


cial Sales and sel 


f contracts manager, ts responsible 

vy commer! 

RICHARDSONS WESIGARTH AND C« Lid. 

nounces that Mr. A. A. E. Wise, has been appointed 
tor Mr. J. O. M. Fisher ts to retire 

December 31, but will 


liary company, the 


from the 
continue to De a 

Humber 
Ltd 


IDRIVE ENGINEERING COMPANY Ltd., 
nnounced that Mr. Leonard Watson has 
ippointed managing director in succession to Mr 
Harold Sinclair, M.1.Mech.t red from 

it his own request. Mr. Sinclair con- 
i vel re 


tinues as chairman and ts engineering direc 


of the subs 
r Dock and Engineering Company 
has 
heen 


, who has 1 
the posilior 
Company, Ltd nnounces 
M.Inst.C.t M.1.Mech.t 


has also been appointed 


THe PNGUISH ELECTRIC 
that M H. G. Nelson, 
M.I.E.E.,n 
deputy chairman of the 
panies of the Group D 
Marcon Wireless Telegraph 
Marcon Instr Lid English Electric Valve 
Company, Ltd Vulcan Foundry, Robert 
Stephenson a Hawthorns, Ltd.: an he 
J} Marine 


clted 


anaging director, 
following 
Napier and Son 


Company Lid.; 


com- 


Lid 


subsidiar 


dassde- 
com the Marconi Intern: 
Communication Compan Ltd 
Sons, Ltd nno 


d of d 


inces 


WittiaM DoxFroRD AND 
the follow ng changes 


Dr. J. Rar 


ment as Managing G 


the boar rectors 


his appoint 
company 
i pany, as 
companies William Doxford 
Ltd., and William Doxford 
and Sons (Engineers), Ltd. Mr. J. G. Hugall has 
been appointed managing director of the hol ) 
company Mr. W. H. Purdie has resigned 


way Gebhie is relinquished 


| 
ector of the holding 


but will continue as chairman of con 


also of the subsidiary 


and Sons (Shipbuilders) 


board of directors Mr. Clement Stephenson, 
managing director of the shipbuilding company, has 
joined the holding company board and also the 
board of the associated engineering company. Mr. 
Robert Atkinson, managing director of the engineer- 
ing company, has joined the holding company board 
and also the board of the associated shipbuilding 
company 

THe GeNerAt E_ecrric COMPANY, Ltd., announces 
that following the integration of the Witton and 
Frith works it has made the following new appoint- 
ments Witton Engineering Works, Mr. T. H 
Kelsey, assistant general manager; Mr. J. W 
Laing, chief engineer; Mr. J. S. Cliff and Mr. I 
Gallizia, assistant chief engineers ; Mr. A. E. Taylor, 
engineering liaison officer between the home branches 
and Witton and Erith. Erith Engineering Works 
Mr. B. S. Pelton, manager, general engineering 
division, and Mr. D. M. Smith, manager, power plant 
division. Head Office, Mr. C. J.O. Garrard, manager, 
engineering department, London; Mr. E. W 
Molesworth, personal assistant to Mr. A. L. G 
Lindley The following have been appointed 
managers of the engineering departments at the 
main branches : Mr R. Mercer, Glasgow, Mr 
V. F. Ellison, Newcastle, Mr. O. S. Chalmers, 
Manchester, and Mr. W. R. Greves, Birmingham 


Business Announcements 


West's PILING AND CONSTRUCTION COMPANY, Ltd., 
states that it has opened an office at 42,44, Triangle 
West, Clifton, Bristol, 8 (telephone Bristol 26906) 

CATERPILLAR TRACTOR COMPANY, Ltd., announces 
that its advertising division has moved to its tractor 
factory in Glasgow. Its address is now P.O. Box 162, 
Glasgow 

CURNON ENGINEERING COMPANY, Claude Road 
Works, Chorlton, Manchester, announces that it has 
appointed the Industrial Process Equipment Com- 
pany, 22, Pitt Street, Glasgow, C.2, as its agents for 
Scotland. 

THe BristoL AEROPLANE COMPANY, Ltd., and 
Rouis-Royce, Ltd., announce that they have agreed 
to sell to the Dowty Group, Ltd., their interests in 
Rotol, Ltd., which company will then become the 
wholly-owned subsidiary of the Dowty Group, Ltd 

THE INTERNATIONAL RECTIFIER CORPORATION, Los 
Angeles, California, and LANCASHIRE DyYNAMO 
Hovpincs, Ltd., Victoria Embankment, London, 
S.W.1, have announced the establishment of Inter- 
national Rectifier Company (Great Britain), Ltd., 
for the manufacture of semi-conductor products in 
the United Kingdom 
Arrocessories, Ltd., announces the 
formation of a subsidiary company, Deutsche Firth 
Cleveland G.m.b.H., Neckar-Auerstrasse 245-53, 
Mannheim, Germany (telephone Mannheim 41458) 
Mr. A. A. Puth has been appointed general manager 
of the subsidiary company, and will be assisted by 
Mr. H. Seiler as Surform sales manager 


SIMMONDS 


Contracts 


FERRANII, Lid., Hollinwood, Lanes, has received 
an order from the Tennessee Valley Authority to 
supply four 66,667kKVA, 60 c/s, single phase units to 
form a 200,000KVA, three phase, 154 69'13-2k\V 
bank with spare unit. The transformers are for the 
Alcoa switching station in Tennessee. The order is 
worth 486,816 dollars and units are required on site 
by November 1, 1959 


Miscellanea 


WELDING OF THERMOPLASTIC MATERIALS. —A joint 
committee sponsored by the Institute of Welding, the 
Plastics Institute and the British Plastics Federation 
has been set up to consider the technological needs of 
industry as regards the welding of thermoplastic 
materials 

HuGH MAcMILLAN MEMORIAL LECTURE The 
Institution of Engineers and Shipbuilders in Scotland 
has received from the family of the late Mr. H. M. 
Macmillan and The Blythswood Shipbuilding Com- 
pany, Ltd., of which he was the founder and chair- 
man, a donation of £10,000 for the endowment of a 
lecture to be known as the Hugh Macmillan Memorial 
Lecture, to be delivered regularly before the Institu- 
tion. If in any year there is a balance of income 
available, this may be used for other purposes within 
the objects of the Institution, provided this also can 
be associated with the name of Hugh Macmillan. 
The council has announced that the first lecture of 
the series will be delivered on Tuesday, February 3, 
by Viscount Simon, C.M.G., chairman of the Port 
of London Authority, who has chosen as his title. 
* The Place of the Technologist in Management.” 


PLastic MOULDING ComPpouND.—A_ note from 
B.1.P. Chemicals, Ltd., Oldbury, Birmingham, says 
that ~ Beetle D.M.C.” dough moulding compound, 
introduced recently into this country, consists essen- 
tially of an unsaturated polyester resin, inert fillers 
and glass reinforcing fibres mixed into the form of a 
fibrous dough. It can be compression or transfer 
moulded and the resultant mouldings have high 
impact strength, good electrical properties and 
dimensional stability. Such mouldings may be 
machined quite easily under normal conditions, 
using tungsten carbide tipped tools. 

ARMOURPLATE GLASS TANKS.--Armourplate glass 
tanks marketed by Q.V.F., Ltd., of Fenton, Stoke- 
on-Trent, are suitable for storing corrosive and other 
liquids. The tanks are made of polished plate-glass 
which has been subjected to heat treatment to give it 
greatly increased mechanical strength and a high 
degree of resistance to mechanical impact or thermal 
shock The tanks comprise sheets of toughened 
glass held together by a rigid metal base frame with 
an external framework of metal tension rods and 
corner blocks. The joints are sealed with continuous 
gaskets, approximately ;:in thick and of a material 
selected to withstand specific chemical conditions 
The glass for the tanks is manufactured for Q.V.F., 
Ltd., by Pilkington Brothers, Ltd. 

* TECHNISCHE RUNDSCHAU.”’—-We have received a 
copy of the special jubilee edition of Technische 
Rundschau. It contains several reviews of general 
interest dealing with such subjects as the relationship 
between man and technology, applied research, and 
the reform of technical education, as well as more 
specialised topics such as basic problems, past and 
present, of Swiss industry, plasma physics in Switzer- 
land, and the history of gas turbine development at 
BBC. Historical contributions cover a wide range, 
from chronometry, Paracelsus and automation, to 
recent trends in electric locomotive design, and the 
development of machine tools. An important essay 
is devoted to an exposition of the relationship 
between mathematics and technology 

SOUND RATINGS FOR FANS AND BLOWwERS.—A 
communication received from Keith Blackman, Ltd., 
Mill Mead Road, London, N.17, points out that 
although an authoritative test code defines the aero- 
dynamic outputs of all types of fans and blowers no 
code exists in respect to their sound ratings. For this 
reason the firm has collated data and devised a test 
code for sound rating fan equipment to ensure that 
comparisons can be made and a consistency in test 
methods maintained. This test code is essentially a 
combination of the firm’s own ideas with the instru- 
mentation and methods of certain existing sound 
test codes currently in use in this country and abroad 
In order to make this information available to clients 
the firm has published it in the form of a brochure 
entitled “ A Test Code for Acoustical Measurement 
of Centrifugal, Axial and Propeller Fans : Devised 
and Applied by Keith Blackman, Ltd.” 
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ELECTRICAL ENGINEERING 


804,678. December 7, 1956 
Erzbergbau Saltzgitter 
gitter-Bad, Germany 

The invention concerns an intense field magnetic 
separator, for separating or grading materials con- 
taining particles of substances of varying suscept 

ibility to magnetic influences, of the type which has a 

three-legged magnet frame and an exciter coil on the 

centre leg with separating zones formed by means ot 
rotating magnetisable rollers located in the upper 
yokes connecting the central leg with the outer legs. 


SEPARATOR 
Salz 
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Aktiengesellschaft, 
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As shown in the drawing, an exciter coil 4 is mounted 
on the central leg B of a three-legged magnet frame ¢ 
Iwo identical separating positions are provided on 
the same level in the upper yokes D on either side of 
the central leg B, one only being marked with reference 
letters in the drawing. Each position comprises two 
magnetisable rollers E and F, which rotate in opposite 
directions to one another. Between each of the two 
magnetisable rollers E and F there is disposed a ferro- 
magnetic core G, which forms the opposite pole 
common to both magnetisable rollers. Because of 
this common opposite pole, the wide air gaps which 
would exist if the two rollers directly opposed each 
other, are considerably reduced, and consequently, 
in the air gaps between the magnetisable rollers 
E and F, and the core G, a highly convergent field is 
produced which promotes separation. Material for 
separation or grading is delivered from hoppers H 
above each of the two positions. Each hopper has an 
apexed bottom J, which distributes the material to 
both air gaps. Below the separating region of each 
upper yoke there are the collecting channels AK and / 
for the magnetic material, from rollers & and #F 
respectively, and a common collecting passage M for 
the non-magnetic material passing through both air 
November 19, 1958 


INTERNAL COMBUSTION ENGINES 


894,723. April 24, 1956.—LigumD Fure Injection 
Nozztes, C.A.V., Ltd., Warple Way, Acton, 
London, W.3, and Ricardo and Co. Engineers 
(1927), Ltd., Bridge Works, Shoreham-by-Sea, 
Sussex. (Inventors: Peter Howes and Richard 
Watts.) 

The object of the invention is to provide an 
improved construction of injection nozzle for internal 
combustion engines. The drawing shows a sectional 
side elevation of a nozzle embodying the invention, 
and the lower view illustrates one end of the nozzle 
to a larger scale. Referring to the drawing, a body 
part A has a fuel inlet bore B leading to an enlarged 
cylindrical cavity C at the inner end of the body. 
Between the bore and cavity is an annular seating D 
of frusto-conical shape. Also in the body is a small 
by-pass port E leading to the discharge end from a pos- 
ition in the cavity adjacent to the seating. The closure 
member comprises a stem F on which is formed a head 
G having a portion H which co-operates with the 
seating D and a narrow cylindrical land J which, when 
the closure member is in closed position, closes the 
open end of the cavity in the body, the intermediate 
portion of the head being of truncated conical shape 
The closure member is held on its seating by a spring 
K and is moved to its open position by the pressure 
of the fuel supplied from a pump. In the example 
illustrated the body 4 is contained within a shell con- 
sisting of two parts L and M adapted to clamp between 
them a collar N on the body, the parts M and N being 
adapted to be accommodated in a socket at one end 
of the engine cylinder, and the part M being attached 
to a fuel supply pipe O. In the body are ports P 
through which fuel can enter from the part M to the 
bore B, and on the stem F is mounted a slidable 
sleeve R, held in position by a collar S hi te a key- 
hole slot whereby it can be engaged with a head 7 on 
the stem F. Also on the stem F are formed lands 
and V, which fit the bores of the parts A and R, the 
land U having helical fuel grooves in its periphery. 
The arrangement is such that the first effect on an 
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opening movement of the closure member is to allow 
a preliminary small injection of fuel to the combustion 
chamber of the engine through the by-pass port £, the 
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open end of the cavity in the body being meanwhile 
held closed by the land / on the head of the closure 
member. Later, the land moves out of the cavity ¢ 
and the fuel then passes also through the annular gap 
between the head of the closure member and the end 
of the cavity in the body. Return of the closure 
member is effected by the spring K, this action being 
supplemented by the gaseous pressure in the com- 


bustion chamber November 19, 1958 
MACHINE TOOLS 
805,151. March 25, 1955.—DouBLE COLUMN 
MACHINE Too.s, H. A. Waldrich G.m.b.H., 


Siegen Westfalen, Germany. 

The cross beam hitherto used on double-column 
planing machines presents guiding surfaces for the 
tool head or heads slidable thereon which extend 
substantially vertically. According to the invention, 
the setting of the main guiding surface or the flat 
part guiding surfaces which together form the main 
guiding surface of the cross beam, so that when the 
beam is in position and the machine tool is in normal 
operation, is such that the mean guiding plane lies 
perpendicular or nearly perpendicular to the resultant 
force on the tool. Preferably also, the guiding surface 
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and the tool head are so relatively arranged that the 
resultant force passes within the boundaries of the 
guiding surface. The drawing illustrates the invention 
diagrammatically in a cross-section through the 
cross beam. The bed A and columns B of a planing 
machine are constructed in the usual manner while 
the cross beam C has in section a substantially penta- 
gonal form which is made up of a horizontal lower 
wall D, a rear wall E perpendicular thereto, a flat 
guide wall surface F which according to the invention 
is perpendicular to the mean resultant force G and 
makes an obtuse angle to the lower wall D, an upper 
wall H at about a right angle to the guide wall surface 
F and a connecting wall J joining the wall H to the 
rear wall E. Internal walls K and L serve to stiffen 
the beam. In side view, the tool head M is of sub- 
stantially triangular form, that is, it is so constructed 
that its guides N for a tool slide O run vertically. 
The tool head M has an upper guide member P of 
more or less hook form by which it is suspended on 
the cross beam, the main guiding surface of which it 
engages with a dovetail part R. Clamping of the tool 
head to the cross beam can be effected in known 


4] 


at the top end or preferably in the 
lower part at R. The line G indicates a resultant force 
at about 45 deg. A further line indicates a resultant 
force at a lower angle of about 20 deg. but even at 
this lower angle the force falls fairly squarely on the in- 
clined guiding surface of the cross beam, and still within 
the boundaries of the surface. December 3, 195% 


METALLURGY 


$05,266. July 18, 1955.—Casr IRON CRUSHING 
ELEMENTS, The Mond Nickel Company, Ltd., 
Sunderland House, Curzon Street, London, 


manner either 


The invention relates to elements for use in crushing 
machines, such as roll heads for roller pulverising 
mills, metal-working rolls, drop balls, skull crackers, 
jaw crusher plates, roll shells, gyratory crusher cones 
and mantles and swing hammers. The invention is 
based on the discovery that cast iron of specific 
composition possesses a combination of properties 
which makes it very suitable for use as crushing 
elements. According to the invention, a crushing 
element consists of martensitic cast iron presenting a 
definite chill and having a hard, wear-resistant face 
and a tough, ductile backing containing spheroidal 
graphite. The cast iron contains from 3-4 to 4-2 
per cent carbon, from 0-6 to 1-1 per cent silicon, 
from 3-5 to 5 per cent nickel, from 0-4 to I per cent 
chromium, from 0-1 to 0-6 per cent m inganese, 
and enough magnesium, not exceeding 0-1 per cent 
to form spheroidal graphite in the backing, the 
balance being essentially all iron. In these crushing 
elements the chilled face is very hard, generally 
having a Brinell hardness of at least 600. The crush 
ing elements present a definite chill, i.e. are charac- 
terised by an abrupt transition from the hard chilled 
face containing massive carbides to the substantially 
carbide-free backing. The martensitic backing, which 
is characterised by the presence of graphite in a 
spheroidal form, has a high combination of strength 
and toughness, the tensile strength generally being at 
least 31 tons per square inch. Chilled cast elements 
possessing these properties may have section thick- 
nesses of from 3in to 12in. A typical crushing element 
according to the invention is illustrated in the speci- 


fication. — December 3, 1958. 
AIRCRAFT CONTROL 
805,424. May 18, 1956.—ELecTRICALLY OPERATED 
JacK-Liket AcTUATORS, Rotax, Ltd., Chandos 
Road, Willesden, London, N.W.10. (¢ Inventor 


Terence William Millns.) 

The invention relates to electrically operated jack 
actuators for moving the flight control members of 
aircraft or for other purposes. The object of the 
invention is to enable an actuator of this type to be 
provided in a compact form. As shown in the 
drawing, the actuator comprises a hollow cylindrical 
housing A which is closed at one end by an end cover 
B. From the inner face of the cover extends an axial 
sub-housing C which contains the electric driving 
motor D and speed reduction gearing F of the 
epicyclic or other type. The power output shaft / 
driven by the gearing extends through the inner end 
of the sub-housing and has secured to it a disc G 


ry 








Reaes —— PLP i PP | 
bag ssenamuuastesaaionsins cosa sey wr j 
N M ; TR 


Gro. 


No. 805,424 


to the periphery of which is secured a hollow cylind- 
rical jack member H having a helical groove J formed 
along its outer surface. The sub-housing containing 
the motor and gearing lies within one end of the 
jack member. Around the rotary jack H 1s the 
hollow cylindrical and axially movable comple- 
mentary jack member K. At one end this member ts 
engaged with a longitudinal groove M in the inner 
surface of the outer housing A, the connection being 
conveniently formed by a series of balls N carried by 
one end of the jack member K. Also one end of the 
member K is adapted to form a nut for engaging the 
helical groove of the rotary jack member H. Pre- 
ferably the nut consists in part of an annular arrange- 
ment of balls O engaging the helical groove of the 
rotary member H and carried in a groove in the other 
member K. The axially movable member K is sup- 
ported in part by the inner surface of the older 
housing and by a gland P combined with the énd 
of the housing through which the outer end of the 
member K extends, the end being closed by a cover 
R. Dec ember a 1958. 
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7p.m 
Wed., Jan. 7 S-SIDE SUB-CENTRE Cleveland Scientific and 
Technical — Institute Corporatiot Road Middlesbrough, 
ZETA—The Engineering Aspects of the British-Controlled 
The ynuclear Rea n Experiments R. Carruthers, 6.30 
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BIRMINGHAM, “ Southfield 16, 


Statistical Quality Control. 
TION, THE UNIVERSITY OF 


Norfolk Road, Edgbaston, Birmingham, 1§. The course is 
designed for members wishing to apply the techniques of 
statistical quality control he course will be held from 
9.30 a.m., Monday, February 9, until 3.30 p.m., Friday 
February 20, 1989 Fee SO guineas 

Linear and Non-Linear Servo Control Systems. SoutH Fast 
LONDON TECHNICAL CoLLEGE, Lewisham Way, London, S.E.4 


Short course of ten lectures on Wednesday evenings, commenc 
ing January 21, 1959. Fee £1. 
Circuit Elemeots and their Use in Electrical Measurements. 


MANCHESTER COLLEGP OF SCIFNCE AND TECHNOLOGY, Man- 
chester, I. Course of six lectures on Wednesdays from 7 to 


9 p.m., commencing January 14, 1959. Fee £1 Ss 
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EVERY PICTURE TELLS A NICBKREL STORY 


Extraordinary how the iron filings jump to it at the 


dictate of invisible forces. In industry too, things move 
swiftly in their planned ways when you bring nickel into play. 
Magnetic materials are only part of the nickel story. 

Mond can give you chapter and verse. Mond have 

the resources for research and development 

and supply technical publications for guidance 


in the choice and use of modern materials. 





Enough Nickel for all needs— 
Plan ahead with IVE OW 
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6th to 20th 
September, 1959 


at Caterpillar Tractor Co., Ltd. 


Rising production 
calls for increased sales. 


That is the reason 
Why you also should take part in the 


INTERNATIONAL TRADE FAIR IN BRNO 


Products of the engineering and metallurgical 
industry raw materials and semi-products for the 
engineering products of a consumer goods 
character 
Further information will be supplied by J 
BRNO TRADE FAIR : To Pipework problems become pipe 
, i] work achievements in the hands of 
Brno — Czechoslovakia Oe. See fannahill. It is no coincidence that 
i many companies in British industry 
to-day take time to talk to Tannahill 
first before embarking on any pro- 
ject of fluid, gas, or steam handling 
The Tannahill consultation service 
on pipework is in itself a revelation 


TINGS of what economies can be effected 
by skill, care and experience 
Tannahills knowledge of pipework 


up to a erection is unique having benefited 


from very wide experience in the 
j ; field of chemical, fuel, power 

In the production of Grey Iron Castings we petroleum and other industries 

have concentrated on these four vital points a. * ; 

‘ Tannahill fabricate pipework in 
accurate moulding to specification; unvarying quality mild and alloy steels, copper and 
. _ , as aluminium in various ranges of 
throughout the run; clear finish and excellent machining sur- i it Ga pressure and temperature. Fabricate 
faces; competitive prices. We shall be pleased to advise you on any tanks, vessels, strainers, coils, calor 
» m ifiers, condensers, separators, make 
particular castings problem. Our long experience is at your service. flanges of all sizes, hangers, brackets, 
— —ae ak Bean al ages a : we ‘ F pipe supports, pipe bridges of 
ee tubular or stecl section and can 
wa ROPES SRE SING 03 \ : " , offer immediate delivery of all 
4 . ~ , “ i . normal classes and sizes of tube 


ex-stock 


The Tannahill technique means an 
easier, quicker and more economic 


approach to your projects 





> TANNARILL 


about fabricated pipework 


THOMAS TANNAHILL AND SON LIMITED 


42-46 WATT ROAD. HILLINGTON, GLASGOW, S.W.2 
GREEN LANE TD TELEPHONE HALFWAY 1655 TELEGRAMS TANSERVE GLASGOW, §.W.2. 
S. MOLE & SONS ( FOUNDRY ) L Z CLUN HOUSE, 17 SURREY STREET, STRAND, LONDON, W.C.2. 


LONDON ADDRESS: 
BOTT LANE LYE STOURBRIDGE WORCS 
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n ar LR\\ Jesse. 


for ; 
PRESSURE 




















HIGH VACUUM 








VESSELS 
cana HEAT EXCHANGERS, 4 + i 





AUTOCLAVES, CONDENSERS, 
HIGH VACUUM VESSELS, 
STORAGE VESSELS, 
FABRICATED 
PIPES AND GENERAL FABRICATION 


DUCTS 




















AND PIPEWORK 



























































Fabrication and design to the Pressure Vessel for Esso Petroleum Company Limited. aveninnts 
various constructional codes. , papel 
ROLLED 
AND 
HYDRAULIC 
PRESSURE PROFILED 
PRESSINGS VESSELS pengrenoee 
RINGS 
STEEL DOORS HEAT EXCHANGERS 
Vrite, call or telephone CASTON BARBER LTD., 47 TABARD STREET, LONDON, S.E.1 TELEPHONE: HOP 1991/5 


One minute of your precious time 

that’s all it will take to fill in the coupon below. It 
will introduce you to valuable time-savings in pro- 
duction and finishing methods from the use ol 
E.A.C. ‘shaped-grain’ flexible abrasives. These 
coated abrasives, made by the latest controlled 
automation techniques, incorporate every worth- 
while advance in design and manufacture. In the 
wide range of E.A.C. belts, discs, sheets and special 
shapes there is sure to be, for any operation, one 
that cuts faster and wears longer than those you 
are now using. 

The right abrasive can save you money, let us find 


it for you; send now for samples, specifications, 





prices of the best abrasive for any operation in your 


industry. 








| Change now... to 








our catalogue 
f Metalworkir 
s and papers t i 


coated abrasives 


NAME 








COMPANY 





nee 
ewes ENGLISH ABRASIVES CORPORATION LTD 
| Marsh Lane, Tottenham, London N.17 Tel: Tottenham 5057 
SUBSIDIARIES: Thos. Goldsworthy & Sons Ltd 
| A21 The Helvetia Abrasive Co. Ltd 
London Abrasives Ltd 








D.1557 
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Clean Air with 
Sturtevant Plant 


PRECIPITATOR ON 


Ts STURTEVANT 
ELECTROSTATIC PRECIPITATOR 


. collects the large quantities ot 


P IPITAT .. 
RECIPITATOR OFF == coal dust discharged from a coal dryer and 


prevents the pollution of the atmosphere and a 
wide area of the surrounding countryside. 


itators are collecting 
Metallic Oxides Asbestos Coal Dust 
Carbon and Carbon Black Sugar Ceramic Dust 
Selenium Fumes Acid Mist Limestone 
Boiler Flue Dust Pyrites Phosphate Dust 
Precious Metals Chalk Cement Dust 
For particulars of Sturtevant Electrostatic Precipitators write 


for a copy of the \\th edition of our publication E 7009 


ENGINEERING CO. LTD. 


Southern House, Cannon Street, LONDON, E. C. 4. | 


AUSTRALIA TURTEVANT ENGINEERING CO AUSTRALASIA TC 400 JSSEX STREET SYONEY NSW 


—pulverised fuel firing of Economic Boilers 


ATRITOR dryer-pul/veriser 


| 


handling any size of coal with normal volatile content 


Dries, grinds and fires in 
Particularly suitable for the firing of Lancashire, 
Water-tube Boilers 

Extremely flexible, w handle a wide range o 
Ability to follow highly fluctuating loads anc 


cold 





Self-contained clean 


High effieciency with | 





























Bis 


CENTRIFUGAL PUMPS 
self-priming 
up to 26 feet vertically 
for SEWAGE and SLUDGE 


HAMMELRATH & SCHWENZER - DUSSELDORF 
PUMPENFABRIK - KG. - ABT. B65 








WHAT GOES UP... 
MUST COME DOWN! 


That is why so many lighting installations 


incorporate L.E.F. Raising and Lowering Gear. 


When planning new lighting installations, remember that 
special consideration must be given to the maintenance of lights 
sited high up. 

There is no more practical way of dealing with these than 
by the installation of L.E.F. Raising and Lowering Gear. This 
ingenious contact suspension gear enables lights to be lowered 
to ground level for maintenance and raised again. An important 
factor from the architect’s point of view is that L.E.F. gear can 
be built into the ceiling and is then completely concealed. 

Many well-known buildings, street lighting systems, factories, 
aircraft hangars, etc., have L.E.F. Raising and Lowering Gear. 
It is the complete answer to difficult light maintenance prob- 
lems, but be sure to consult London Electric Firm at the plan- 
ning stage so that they can meet your technical requirements. 


LEF LONDON ELECTRIC FIRM 
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Electrically Butt 
Welded Steel Pipe 





and Spec ials from 


7 in. to 72 1m. diamete! 


by Alfred Allen. 





he 


A § iy .ts ye eddy ow tenis De 
’ * ~ } in caumen — 
* de) t Wr, t i 4 = 
A) 
\ 
alfred allen & son ttp™~ 
LOWER GORNAL, Nr. DUDLEY 
Lor O 23 LAWRENCE LANE, E.C.2 TEL : MONARCH 2978 











LEICESTER UNIVERSITY—Percy Gee Building 


Thts hall is an excellent example of the concealed fitting of L.F.t 
Raising and Lowering Gear which is used for each of the lights. Close 
laison by L.E.F. with the contractors from an early stage resulted in a 
trouble-free installation. 


Irchitect Thomas Worthington & Sons, Manchester 
Contractor Witcombe & Blackwe Ltd., Leicester 
Photograph Thomas-Photos, Oxford 


(reproduced by permission of the University Authorities) 


LTD., South Croydon, Surrey. Telephone: Uplands 4871 





TIB 122A 
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“BROOMWADE?” in action 
at Reed Group board mill 


‘* BROOMWADE” Air Compressors are used for various duties at Colthrop 


Board & Paper Mills Ltd., a member of the Reed Group. 

















The type D.21 compressor on the left supplies air for 
pneumatically operated valves and general workshop duties, whilst 
air from the two type EH 220 compressors on the right is used 


for instrument control, etc. 

Further batteries of compressors supply air for pneumatic loadings 
on one of the Board Machines and to Winder Clutches and 
Presser Rolls on the Stack Dryers. 

For efficiency, economy and reliability, ** BROOMWADE” pneumatic 


equipment is unsurpassed. 


‘““BROOMWADE”’” 


AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 s) Telegrams: ** Broom”, High Wycombe. (Telex) 
ISA 
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hree 22ft. atipes’ fr : 
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eae s-tbetfon of 180ft. wide flyover 
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Sydori Semingham Motorway. = 
er pouring and curing of the front sectiog 
whole strugtmze is rolled without disma 
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The No. 7 








Bridge , k | ee as ini 2 a ti elites du ion totale nt . i a a 
h A Ps, een eS eae we b vgleghe ioe a 
on the A.o. le eae ae Bi 
——— —— sa a! ying } 
The New : eA 


LONDON - BIRMINGHAM 
Motorway 


St. Albans Section ; 
(Contract No. 1) a mm es a - 





-Pass in progress by Messrs. TARMAC 
phose courtesy this photograph is reproduced, 


Nell Bridge, Nr. Banbury 


Standard Safway Ledgers support this access 
platform over two lines of permanent way 


enabling pre-stressing of the concrete beams 
to be carried out without interrupting normal 


train services. 


STERLING-SAFWAY 


Bedford: Sterling Works, Bedford. Tel.: Bedford 5338 (3 lines) 

Bristol: 175 White Ladies Road, Bristol, 8. Tel.: Bristol 39112 
Edinburgh: 23 Rutland Square, Edinburgh, 1. Tel.: Fountainbridge 3254/5 
Glasgow: 28 Renfield Lane, Glasgow, C.2. Tel.: City 6201/2 

Jarrow: Sterling Factory, Jarrow, Co. Durham. Tel.: Jarrow 89-7721/2/3 


London: Iddesleigh House, Caxton Street, S.W.1. Tel.: ABBey 3017/8 (2 lines) 
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CONTACTOR TYPE 
SWITCH GEAR 


ROTATING 
MACHINES 














STATIC 
TRANSFORMERS 


RECTIFIERS 
FOR PRECIPITATORS 


THE ELECTRIC CONSTRUCTION COMPANY LTD. 
BUSHBURY ENGINEERING WORKS WOLVERHAMPTON 

















































ELEVATING & CONVEYING MACHINERY 













FULLER DETAILS 
OF IMPACT IDLERS 
AND OTHER TYPES 
OF IDLERS AVAIL- 
ABLE ON REQUEST 





Cut replacement costs 








Conveyor belts are expen- 





sive items It has been 
proved that Westwood 
Dawes Rubber Disc type 
Impact Resisting Trough- 
ing Idlers reduce wear 
caused by the impact of 
heavy or abrasive material. 





It will pay you to fit these 
resilient idlers at all points 
of strain and at all loading 





and transfer points where 








wear is constant and the 
going tough. 











We also manufacture:— 
2,3 and 5 Roll Standard Troughing Idlers. Fiat and Return Beit Idlers. Rubber Disc type Return Idlers. Adjustable Take-Up 
Units for all duties. Mild Steel fabricated Conveyor Drums of any size AND COMPLETE CONVEYOR INSTALLATIONS. 


WESTWOOD DAWES & CO. LTD., Bowling Green Road, Stourbridge, Worcs. Tel: 4741 (4 lines) 
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BUILD YOUR 
EFFICIENCY WITH 


QQ PRODUCTS 


lan 


Integrated experience from over a century 
of craftsmanship has made the name of 
Osborn world famous as a hallmark of 
quality in the manufacture of fine steels 


and steel products. 


Products in alloy, stainless and tool steels 
are manufactured throughout within the 
same organisation, and include castings 
by general foundry and precision methods, 


forgings and engineers’ cutting tools etc. 





STEELMAKERS * STEELFOUNDERS ° ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & CO., LIMITED 
CLYDE STEEL WORKS, SHEFFIELD 




















‘DOUBLE MUSHET" 





ENGINEER 




















SPENCER for the finest handling 
machinery & granulating plants 


At this stage in the processing of chemical fertilisers the rotary granulator receives the mixed ingredients 
from a bucket elevator (left). The high-efficiency cyclones (top) return the dust collected in the au 
systems of the drier and the cooler, and with the belt conveyor form part of the circulating equipment 
returning fines and cracked oversize material into the main flow. The troughing idlers on the belt 
conveyor are of a type specially developed by us for handling fertilisers and similar sticky materials. 
First-class design and workmanship have placed us in the forefront of this very specialised field of 
engineering. Our extensive experience is at yeur disposal 


SPENCER (MELKSHAM) LIMITED 


SPRENGER MELKSHAM - WILTSHIRE 


Branch Offices: 


G RA N U LAT | N G a LA N T Ingersoll House, 9 Kingsway, London, W.C.2 Tel: COVent 


Garden 1800 


FOR CHEMICAL FERTI LISERS 34 Castle Street, Liverpool, 2 Tel.: CENtral 3738 
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Since 1953 


The /ongest Government post-war airfield — in Cyprus. 
The biggest tunnel in rock abroad — in Gibraltar. 

The greatest harbour in the Commonwealth since the war — in 
Ghana (in association with Sir Lindsay Parkinson & Co. Limited. 
The /argest technical college in the Middle East —in Kuwait. 
The first oil-drilling platform in the United Kingdom (in 


association with the DeLong Corporation of America). 


and now 





CONSULTING ENGINEERS: MOTT, HAY AND ANDERSON 
AND FREEMAN, FOX AND PARTNERS 


An artist’s impression of the new Forth Road Bridge, 
the largest suspension bridge in Europe, the foundations of 


which are to be constructed by 


John Howard 


AND COMPANY LIMITED 


CIVIL ENGINEERING CONTRACTORS 


13 Buckingham Gate - London swi 
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Are these hands helping you? | NEW 


Lug-Type COUPLINGS 


better-built by 








HERCOLES, 





| for dependable performance. 


@ Screwed B.S.P. threads. (Special threads 
can be supplied to order.) 
@ Made in best quality commercial BRASS, 
GUN-METAL 85/5/5/5 or 
STAINLESS STEEL. 
| @ Specially selected leather washers. 





| @ Undercut at bottom of thread prevents 2 HANA ul 

washers falling out = = 

These handsare butay ramong mat engage din the continuous & Machined and polished all over. = for = 

= = 

testing d experiment vork carried out in P.J. laboratories | @ Lugs are buttressed for EXTRA strength. > = 

where skilled paint technicians tackle the complex problems = SUCTION = 

hich confront industrial paint users. Your area P.J. technical 8 = 

representative ill bring vou tl ervices of this team of = and = 
expe! » ad 1 assist vou { yur finishing problems. : DELIVERY 


HOSE 


STIL GL LALLA CAL ml 


You can rely on | 
PINCHIN JOHNSON 


for Paint and Service Full information and prices from: 


PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 | NEWTON SALES COMPANY LTD. 


iil! TANASE 








Felephone: TRAfalgar 5600 (Industrial Division), 517, Fulham Road, London, S.W.6. Tel: FULham 4228 
BELFAST = BIRMINGHAM - BooTLE + eRicHToN + eristor - ctascow | THE SPECIALISTS IN HOSE FITTINGS 




















minirack 
INSTRUMENT TYPE M977 











| ee ee 





CATHODE-t RAY Tt Oth Century’ D6B he 
Baggy lime Sigg The new ‘Southern Instruments’ 
ke. BHT sme: York pee : 
It ts/em. (63 M977 is a completely self-contained 
EE vila acne age al ges samrgaa Mt Double-Beam Oscilloscope of advanced 
megohms shunted ¢ pF approx nput 
R.¢ oupling ume tant ? second F “— A 
Input Attenuator frequency com design at a highly competitive price. 
pensated Amplificatior 6 to 800 con 
— "Et ack: diveines,  Calleentios With its facilities for direct com- 
> i i voit d Canora 
Accuracy +5 Frequency Response 4 e a 
D.C. to 100 Keps 10° down. D.C. to 150 parison of wave forms, it is invaluable 
Keps 30 jown. Output Swing: 400 volts 
at a mea level f 150 ts above ear : ‘ 7 - 
Linearity of output: +2 for the visual display of many pheno- 
xX AMPLIFIER Input Impedance: 1 meg : P . 
hm shunted by 50 pk apprex. | Amplificat mena in engineering and industry. 
Response D.( “to 15 Kep 10°. d mn. D.t . 
oe ene 90% down. Geiput Swing: 44 It is an ideal tool to form a nucleus 
Linearity of output: +2 for a wide range of auxiliary equipment, 
TIME-BASE Calibration A Irac\ +2 : 
= eS Saas cee Chetan: Sas such as pre-amplifiers, transducers, and 
nternal Mi recording cameras. 
| The sync. amy 
| 2K ra 
| 
| 








SOUTHERN INSTRUMENTS 


AN ADVERTISEMENT OF THE OSCILL( RAPH GROUP OF SOUTHERN INSTRUMENTS LIMITED CAMBERLEY SURREY TELEPHONE: CAMBERLEY 3401 


-_ 4 
FSset2zo/ 
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These buildings 
went up faster— 


This announcement is of vital interest to you. 


It's news 


news of price reductions in a period of rising costs. 


It can make that building project you may have 


scheduled for the future an economic proposition 


NO 


@ Advanced 
eliminate all waste and 
delay 


@ firm 


given at design stage. 





WwW! 


quotations 


techniques 


are 





@ Work commences on site 
months earlier. 

@® Construction frequently 
completed in half the aver- 
age ume. 

@ The period of unproduc- 

tive capital investment is 

drastically reduced. 





And you get a building of better quality at a lower cost! 


Beec 


ham 


Buildings 


Shipston-on-Stour, 





Warwickshire. 


Tel. 


Beecham Buildings, 
a quick return for your capital 


Write or telephone today: 


BEECHAM 
BUILDINGS 
LIMITED 


Shipston-on-Stour 315 (6 lines) 
AP 211/81 
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HILL & JACKSON (sprincs) LTD. 


MANUFACTURERS OF 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


A large range of 
coil and flat 
springs. One off 
or bulk 
production to 
specification 


SWAN LANE - WEST BROMWICH 


TELEPHONE: O4¢ 


}WEST BROMWICH: TELEGRAMS 





that the men in this picture 
are showing how a game of 
marbles is started ? 

Do you know, too, that any- 
thing new in welding is sure 
to be found in “ SIF-TIPS ” ? 
You can make certain of receiv- 
ing the magazine regularly by 
filling in the coupon. 





THE EDITOR, ‘* SIF-TIPS’’ 
SUFFOLK IRON FOUNDRY (1920) LTD., 
STOWMARKET, SUFFOLK. 


Please send 


FLEXIBLE, WEST BROMWICH 





regularly . . copy/copies of “ SIF TIPS” 
NAME — = 
ADDRESS — 

- — _. ENR4 


~) 








MOTOR DRIVEN COMPRESSORS 


Test equipment for aeronautical research 
being manufactured by the G.E.C. for the 
Ministry of Works includes eight 44,000 
b.h.p. air compressors, each driven by a 
combination of an 8,000 h.p. steam turbine, 
and a 36,000 h.p. synchronous motor. The 
eight units can be operated either in 


series or in parallel and each of the units 
can deliver 157,000 cu. ft. of air per 
minute at 140 p.s.i.g. 


The illustration shows one of the compressor 
units with its starting turbine being assembled 
on its test bed at the Erith Works of the 
Company. 


\\ 
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THE GENERAL ELS easC .co LTO,., MAGNET. HOUSE, KINGSWAY, LONDON, 


T20eA 
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STRAINERS 


Made in sizes 4” to 4” in Cast Iron, Cast Steel or Gun Metal. 
Illustration shows ** The Lancaster ’’ T Strainer, with element 
removable from top. 
Perforated Copper element, but Stainless Steel can be 
supplied if required. 


LANCASTER: TONGE LTV 


PENDLETON-MANCHESTER: ENGLAND 


Telephone: Pendleton 1484/5/6 
Telegrams :Pistons,Manchester’ 





ENGINEER 


79 


The KEY toa good replacement 
floor topping 








by the METTEXTURE PROCESS 


Superseding slow and inefficient methods 
of hand hacking. 


Saving time and materials. 


Minimising interruption to factory routine 
and road traffic. 


The METTEXTURE SERVICE 
includes 
EQUIPMENT and OPERATORS 


$¢ PAYS to know about™ 
The Mottaxture Process 
THE METROPOLITAN CONSTRUCTION CO LTD 


GREENWICH HOUSE, I!!, NEWGATE ST., LONDON, E.C.l. Tel. City 1488 








dial WW 
Ki 
QW)!!! 
WY 


se 





Cheju x Heel. XING 


ESTABLISHED 1867 


WALKER BROS. LTD. WALSALL, STAFFS 
LONDON OFFICE: 





comes the hard WAY... 


If over 90 years spent in the design, 
fabrication and erection of structural 
steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 


opportunity of serving you. 


R BROS 


8&8 


SMuilial Engineew 





WALSALL 3136 
Victoria 3926 


Telephone: 


66, VICTORIA STREET, S.W.1 Telephone: 
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GRAVEL PUMPS 














44/5” Centrifugal Sand and Gravel Pump with Diesel Engine Drive. 


EASTON & JOHNSON LTD. - TAUNTON, ENGLAND 


TELEPHONE 3146 GRAMS: EASTWALD, TAUNTON 

























PATENT FLUID SEALS 


PATENT No. 734525 
U.S.A. PATENT No. 2,755,118 
CANADIAN PATENT No 547268 


OPEN STEEL FLOORING 





TUBULAR HAND RAILING & STANDARDS 
STEEL PLATFORMS & STAIRCASES | 
TANK WORK 

PRESSED STEEL GUTTERS 

GENERAL PLATE WORK & FABRICATIONS 


E. HAYWARD & CO. (Fabrications) LTD. 


POUNTNEY STREET - WOLVERHAMPTON | OLDFIELD WORKS HAMPTON MIDDLESEX . Tel: Molesey 2180 (8 lines) 
Telephone No. Welverhampton 23300 | IN SCOTLAND 


| WILSON PLACE EAST KILBRIDE GLASGOW - Telephone: East Kilbride 2058! 


—_ ' P329 


High pressure sealing over long periods is ensured by 
Hallprene Patent Fluid Seals. These seals overcome 
certain disadvantages of normal“ U"’ type packing 
rings. Handling damage and inward collapse of the 
sealing lips is prevented by a soft, pliable synthetic 
rubber filling. Under pressure, this filling forces out 
the walls, ensuring a perfect seal. 

Hallprene Patent Fluid seals are impervious to the 
action of hydraulic fluids. 
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Giant rotors es es baby rotors... 


and all sizes in between 


t +} f+) ] . - nit sty } } wratu AJi+} ) la+ 
At last the difficulties of manufacture are out of the w iy. Wit! 1T late 
{ulpment and tools, developed over recent years, we are now requ 


larly producing many varieties of high lead angle rotors for pump: 
mmpressors, blowers and meters 
Accuracy of thread form and spacing is exceptionally 












1 deal with most practical sizes. Diameters may be 
up to 32 inches—face widths up to 48 inches—helix an 
) and 60 degrees—right or left hand. Lobe combination: 


x ~ ‘ ‘ ] sO ne . ¢ r 17 1c¢ Y 
Our practical experience is here for you to use—and 


) take your orders. Give us drawings of your rotors and w 
them. Your special designs are treated in confidence 


ay Y, 
































YU 






\“ 





John Holroyd & Co. Ltd 
Milnrow, Lancashire. 
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Combined operations 


CONVEYING 


SCREENING 





in one portable unt | 


PARKER ‘oadasereen 


Portable loader with vibrating screen 


SCREENING INTO 2 OR 3 SIZES Portable and easily handled, this is a most economical way of conveying bulk 
materials, where simple screening or scalping off of oversize is also required. 

The Parker ‘Loadascreen’ consists of a conveying belt mounted on a boom of 

LOADS AND STOCKPILES box or lattice construction with a single or double deck vibrating screen at the 
discharge head. The boom is adjustable for height and the screen, easily posi- 

tioned, gives maximum screening efficiency. Top screening capacity is 220 tons 





: MAXIMUM SCREENING EFFICIENCY an hour, and the outfit is mounted on pneumatic tyres for towing and ease of 
handling. 
FED BY MANY METHODS The Parker ‘ Loadascreen ’ is available with boom lengths of 40 ft. and 50 ft. and belt 


widths from 18 ins. to 36 ins. Petrol or diesel engine, or electric motor, is available as 
power unit. Reciprocating tray feeders are available for all belt widths. A loading trap 
can be supplied to enclose the feed end, if necessary. Write for Publication No. 545. 


VIADUCT WORKS - LEICESTER - Ph Leicest — 71 
F R E DB E R i Cc K - A R K E R L 4 M a T E D LONDON : Stafford House, nortelk SS C2 ( — 









HEAVY DUTY 


SPANNERS 









Precision Hand Tools are of paramount Z ee 
importance to the Engineering Industry. King (=) 
Dick hand tools are precision made under carefully Gl 

controlled conditions, and set a superlative standard in 


quality and design. From the largest Constructional Engin- EY 
eering Tools to the smallest B.A. Socket Set, King Dick 
inspection routines ensure the correct combination of selected 
steels, perfect balance and precision 
Send for illustrated catalogue giving complete range of 
King Dick Hand Tools 
LY | 








(A168 8 Oo BW 


UKING DICK 


PRECISION WAND TOOLS 

















ABINGDON KING DICK LTD., ABINGDON WORKS, TYSELEY, BIRMINGHAM 11, ENGLAND 
R.E. 216 
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Increased Noise Control at an 








economical cost 


means... Aumile ddling ty BURGESS 


An example of a specially designed and built Burgess 
Acoustic Duct for silencing air borne fan noise. 
This particular duct, constructed of stainless steel and 
timber, is the answer to an individual problem, namely, exposure 
to exacting conditions of air laden with brine vapour and 
corrosive atmosphere, thus requiring frequent cleaning. 
Given the nature of the installation and the circumstances 
in which the plant would normally operate, together with fan 
characteristics, noise can be reduced to the required level. 






for full technical information apply to: 





THE BURGESS PRODUCTS CO. LTD. Acoustical Division, Hinckley, Seema: 


Phone : Hinckley 3701 (5 lines) 
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nothing too BIG i 
or too HEAVY 


for 


the 
ARBUCKLE, SMITH 


SHIPPING AND FORWARDING SERVICE... 





No matter how cumbersome or awkward 
your consignment may seem you can 


safely entrust it to an organization like 





ours which successfully handles the 
toughest assignment to any part of the 


world as a matter of normal routine 


/aXr buckle, Sjmith 91 MITCHELL STREET, GLASGOW, C.1. 


& COMPANY, LIMITED 
Telephone: City 7080 (20 lines) Grams: ARBOR, GLASGOW 





ond at.: LONDON, LIVERPOOL, SOUTHAMPTON, HULL, DUBLIN, MANCHESTER, NEWCASTLE, TORONTO, MONTREAL, WINNIPEG, VANCOUVER AND LAGOS 


Good Gears depend on qood forged. blanks 


Good forged blanks are the answer to the 








‘reject’ problem—to lower costs 
in the machine shops and the accuracy and 
quality of the finished precision gear. 


Our experience of the all important first stage 


sina 
5) Peer ey 2s | 


of forging in your gear production is 








> UNIO pm oe ne 
o— 






unequalled —and readily at your disposal. 
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w. B. CULL & SONS LTD. 


Head Office & Works 
Speese 


TENNANT STREET, BIRMINGHAM, 15 {ij WM, Ny ie 
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Two new additions to 
the Vokes Genspring 


range of pipe supports 











Constant Support Hanger 


This is the smallest in the new *M’ range of Gensprings, the culmination 
of long practical experience and laboratory research by Vokes Genspring. 
Economical in first cost and application, the new *M’ range requires 
less headroom than previous types. Load and travel range of the M.1 
minimum load 300 Ibs. 


vary from 900 Ibs. at 5” to 3000 Ibs. at 1.5”; 


This completes a standard range of *M’ type Gensprings with loads and 


+ 


travels varying from 900-22,500 Ibs. and 1.5”’-12” respectively. Special 


designs are available for loads up to 80,000 Ibs 


The Small Sway Brace 


Already in wide use wherever sway has to be prevented and horizontal 
vibration controlled, now, to the existing range of 9 spring sizes, a new 
smaller Sway Brace has been added fo cover the initial loading range of 
39-222 lbs. Available in 3 sizes the maximum restraining force varies 
from 100-325 Ibs. Unique features of the non-resonant Sway Brace 
include an incorporated energy absorbing device, adjustability of Initial 
Restoring Force, reduced operational noise and Travel Stops to prevent 


over-compression Of springs 








| 
\¢ 





ADJUSTOR NUT ie 
ADJUSTOR 
LOCKNUT t 


1 FOR 
INITIAL 


CAST.IRON SHOES LAMINATED CUSHIONS 


MINIMUM 0” FOR MAXIMUM 
LOADING ~ INITIAL LOADING 


For full details of these two new Vokes products please write 


Vokes Genspring 
SUSPENSION SYSTEMS 


GUILDFORD SURREY 


VOKES GENSPRING LTD 
Phone: Guildford 62861 (6lines) 


Telex: 13-535 Vokesacess, Guildford = 4 member of the VOKES Group 


v 






Telegrams and Cables: Vokesacess, Guildford, Telex 
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FOR MILLING CUTTERS - SLITTING KNIVES AND 
SAWS 








BALL AND ROLLER BEARINGS 
AND MANY OTHER PURPOSES— 


PRECISION 


PLASTIC SHIMS 
From ‘000S*, ‘001°, -O0!S* up 
040° 


to 





EASY TO IDENTIFY - EASY TO USE 
Write for Samples and Literature or Mail Biveprint fer quetatioa 


UTO AERO LTD. 


NGTON ROAI NW! 


44 PACK 





GEARS 








LAS TIC, 


Re / eo : * 











% Sturdy 
%* No wires to 


% Simple installation. 
% Any number of 


* No breakdowns. 


OBERTRAK? 
for Safety? 
YES, because OBERTRAK 


CONTACT RAILS are 
totally enclosed.. 






A 
OBERTRAK 








Send for 
descriptive 
literature 


construction. 


stretch. 


poles possible. 





j. H. OBERMAN & SONS LTD. HicHam Ferrers 


Telephone ; RUSHDEN 2162/2844 NORTHANTS 
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DIESEL POWER FOR 
THE ISLE OF MAN 


One of the largest diesel generating stations in Britain, 
Peel Power Station, belonging to the Isle of Man Electric ity Board, 
provides power for the whole of the island, 


with the exception ol Douglas. 





3 Mirrlees KVSS12 engines are installed 


each developing 2880 b.h.p 2000 kW at 425 r.p.m, and 





s Mirrlees HESS engines developing 1320 b.h.p/920 KW at 376 r.p.m. 


diesels 


MIRRLEES, BICKERTON & DAY LIMITED 
Y 
A member of the Hawker Siddeley Group 
HAZEL GROVE ° STOCKPORT ° CHESHIRE 


Tel: Stepping Hill 3841 (14 lines) Grams: ‘‘Mirrlees, Telex, Manchester” 
‘ IE20 
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Evaporation 
Final Steam Pressurs 
Final Steam Temperature 
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An example of an installation 
at a Scottish Paper Mill is 
illustrated here. 
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SCHLOEMANN 


Heavy Plate Mill 


The new four-high rolling mill and its extensive 
finishing end built by SCHLOEMANN in Oberhausen 
Ruhr District, is planned for a monthly production 
of 30,000 tons of high quality plate. A number of 
novel features, both in overall planning and in the 
design and use of individual units of machinery, 
make this rolling mill particularly interesting. Please 
ask for our prospectus W 5/321 which is an illustrated 
description of this modern heavy plate mill. 





VAAN 
S\BLELCUEL 
eieretetete 


DOLLERY & PALMER LTD - 54, Victoria Street LONDON SW 1 . Lydgate Lane SHEFFIELD 10 











es 


The DOWPACLIQUID SPRING 
gives 3,900 Ibs. at a de- 
flection of 1”. 


ONE DOWPAC replaces EIGHT 


ntional springs. 
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HIGH CAPACITY CONVEYING PLANTS 


Centre distance Belt width Drive power 


6500 ft 86 inch 3270 HP 























Output 
15500 tvh 









J. POHLIG AKTIENGESELLSCHAFT-COLOGNE 
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OZALID MOVE TO NEW HEADQUARTERS 


The first stage of the Ozalid plan to consolidate their leadership in the photo-copying field is now complete. The entire adminis- 
trative and sales staff from London Wall is now installed at Loughton in the new office block pictured here. 

This forms a small part of the nine-acre site where Ozalid will shortly complete a group of factories which will house the most 
advanced plant and equipment in the world. 

Extensive research laboratories on the site will complete the organisation and ensure that OZALID continue to increase their 


leadership in the manufacture of both copying machines and sensitised materials. 


Those Ozalid customers who have in the past dealt direct with London Wall should now contact the new address given 


below. 
The following branch offices will continue to operate on the present basis :— 


Glasgow, Aberdeen, Newcastle, Leeds, Manchester, Birmingham, Leicester, Bristol, Southampton, Cardiff, Dublin, Belfast, St. 


Helier. 
The Business Systems Division will operate from our London Showrooms at the following address :— 


48, Holborn Viaduct, London, E.C.1. 
Telephone: CITy 4903 


OZALID 


OZALID COMPANY LIMITED 
Langston Road, Loughton, Essex 


Telephone: Loughton 5544 
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Ga For...FERROUS AND 
NON-FERROUS 


CASTINGS 


FOR ALL INDUSTRIES 














GUEST KEEN & 


COMPANY 





Made with the experience and skill gained | 
by generations of craftsmen at the famous _ | 
| 

| 


- DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: nite 33151 


THE ROTARY VALVE 


OR FEEDER FOR 
CYCLONES AND BINS 











to the ceanutitine m 


RICHARDS ‘ 
Precision 
% — Machining 
















We are equipped for machining 










i MOUNTED 
ELECTR . , , 
MOTOR ALED Ss on single and Multi Spindle 

. => #7 Autos from 4” to 3” diameters 

in Free Cutting Mild Steel, 

et vit — Brass, Alloy Steels, etc., Turning, 
Milling and Grinding 


capacity available. 


REDUCES DUST LOSSES 
CAPACITIES UP TO 


70 TONS PER HOUR F. gaey. Vane) A 
ELIMINATES (‘ENGINEERS’) LIMITED 
BiacHwin. @o KIRKBY TRADING ESTATE 


FIRE RISK ee ira 


CHARLES RICHARDS & SONS, LTD 
P.O. Box No. 23, Darlaston, Wednesbury, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “ Richards * Darlaston 


TRADE SUPPLIED 


WRITE FOR LEAFLET 
Telephone : Simonswood 2461-2 | 
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We all know this man. He’s the 
chap who has just tried GGL for 
the first time and can’t stop talking 
and 


He’s a nice man, really, but 


about the wonderful quality 
service. 
he does go on. . 
we old stagers didn’t rely on GGL 
service, too. 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, 


EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 





. and it isn’t as if 


THE 


ENGINEER 


CAPSTAN AND AUTOMATIC | 
WORK AND SHEET METAL | 


PRESSING IN ANY METAL, 
ANY FINISH, ANY 
QUANTITY 


LLOYD & GO. LTD. 


TEL : NORTHERN 6221 
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Patented 


For use on all types of Rotary and Semi-Rotary 
machines for Leakproof Fluid Transfer. 
Standard Sizes }”— 3” B.S.P. 
Special Sizes & Designs up to 6” B.S.P. 

(TYPICAL EXAMPLE SHEWN ABOVE) 


As used by leading Engineering Companies and Government Departments 


FILTON LIMITED, 


CLAPHAM STREET, LEAMINGTON SPA WARWICKSHIRE 
Telephone: LEAMINGTON SPA 8111/2 











Facilities of 
the first class for 
Ships and Cargoes — 


Foreign and Coastwise 





on the River Clyde , serwe at attractive charges 


INDUSTRIAL SCOTLAND 


White General Manoger and Secretary 


THE CLYDE NAVIGATION TRUST - 
TELEPHONE—CENTRAL 


16 ROBERTSON ST., GLASGOW C€.2 
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HARLAND and WOLFF LTD. USE 


BF NON eee 


C—O Zs ~ 








Our photographs by courtesy of 
Harland & Wolff Ltd., show only 
seven of the many cranes installed 
at their various works. 
























As with so many other companies whose 





names have become household words asso 
ciated with some vitally important industrial 
activity, Harland and Wolff Ltd.—the world- 
renowned shipbuilders and engineers of Belfast 

continue to make full use of Morris Cranes. 
For you cannot afford to have other than 
dependable mechanical handling tools when you 
are building ships—or for that matter, in any 
organisation where the lifting and moving of 


heavy loads is indispensable to production. 


Immense experience both in design and 





application goes to the making of Morris Hy 
Ht Cranes, and not only that of the Morris 
Company itself, but that of its associate 
Companies also, for there are few overhead 
crane application problems which have not 


been met and mastered by Morris engineers. 
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rigid 


INCORPORATING ROYCE LTD. & CRAVEN BROS. (CRANE DIVISON) LTD. 
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YT STEPHENS 
Iracio 








THE SOLUTION TO YOUR \ 


BELT DRIVE PROBLEMS 


eee Sig as a sig $ eo See eg 





Shock loads and short centres—a typical case where 
Miraclo is the ideal belt drive. This compressor is 
powered by a 50 h.p. motor driving from an 114” 


diameter pulley running at 965 rpm. to a 41° 
diameter flywheel at 275 r.p.m. The combination 
of immensely strong and virtually stretchless nylon 


bonded to a chrome leather 
driving face ensures maxi- 
mum pulley grip and full 
load transmission for this 
as for all difficult drives. 


Send now for this 12 page colour 
Brochure No. 100. The full parti- 
culars on HOW TO DESIGN A 
MIRACLO DRIVE will help 
solve your transmission problem. 





STEPHENS BELTING COMPANY LTD 
SNOW HILL, BIRMINGHAM 4 


Northern Office & Works: IRA STEPHENS LTD., Ashton-under-Lyne, Lancs. 
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Invite your enquiries for :— 


ELECTRIC ELEMENTS 


* INDUSTRIAL TUBE HEATERS 
° FRAME HEATERS 

°* CERAMIC ROD HEATERS 

° RESISTANCES 

°* CERAMICS 


RING-UPLANDS 5285. 


STATION WORKS 
WHYTELEAFE-SURREY. 





















... then the 


name that 


SPRINGS 





to mind 


bar ¥, cs 


M.LYNCH 2 SON L™ 


MILL WHARF, CANAL ROAD, STROOD, KENT 


TEL. STROOD 75456 GRAMS LYNCH, STROOD 


MERCHANTS & SUPPLIERS + STOCKHOLDERS OF STRUCTURAL STEEL 
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« 
GRIFFIN BRAND 


STEEL SHEETS 
* 


Light and Heavy industry are 
served by Griffin Brand Steel 
Sheets—Black, Galvanised, Flat 
and Corrugated. | 


“/ 
me 





* We make the widest steel sheets 
and have the largest general 
galvanising plant in Great Britain. 


| 
a Metal Spraying by the most up- 
to-date methods done in our 
| works or ‘in situ’, 






Metais deposited include: 
Zinc, Tin, Aluminium, 
Copper and all its alloys, 
Cadmium, Monel Metal, etc. 


ndMcLeanLtd | ~*~ SP RIiNWGS 
tie rege F.S. RATCLIFFE (ROCHDALE) LIMITED, 


GLASGOW, C.2. 
ee | CRAWFORD SPRING WORKS, NORMAN ROAD, ROCHDALE 
’Phone: Rochdale 4692/3. "Grams: Recoil, Rochdale. cwsiee 

















arteries of industry 





As the development of world resources accelerates—extra shipping, 
refinery investment, industrial expansion, nuclear 


applications—-the demand for top quality pipework increases. 


Top quality pipework’? That’s where Lawrie’s step in. 





For many years we have been producing fabricated 
pipework to B.S. and A.P.I. standards, our 

welding is approved by Lloyd’s and other inspecting 
authorities, and we are on the approved 

list of pipework contractors to the U.K. Atomic 


Energy Authority 


FAW EAA AAW EAA W EAA EB RRAL EE BERR EER RRALOE EE ED, 


J. & T. LAWRIE LIMITED - LIVINGSTONE STREET - CLYDEBANK - SCOTLAND Tel: Clydebank 2171/2/3 


and associate company William Wilson & Sons (Port Glasgow) Ltd., East Bay Industrial Estate - Port Glasgow. Telephone: 41050. 


London Office: 34 Victoria Street, London, S.W.!I. Telephones: ABBey 4937 and 1847. 
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Dexterity 
in 
WELDING 
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Tube plate for a Heat Exchanger, incorpor- 
ating 5,518 tubes } in. dia., and involving 


1,078 footage of welding. 


Harvey 


G. A. HARVEY & CO. (LONDON) LTD. 


Woolwich Road, London, S.E.7 
Telephone: GREenwich 3232 (22 lines) 
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Concrete 


FOR GREATEST STRENGTH —10t days 
AT HIGHEST SPEED 


YOU MUST USE FONDU! Here’s why 

















rarer re | 6,500 LBS 
aha oe PER SQ.INCH 
AT 24 HOURS 





4,500 LBS 
PER SQ. INCH 
AT 12 HOURS 











eer ~~ 2,000 LBS 
These are not laboratory figures : PER SQ.INCH 


You:can get them with 1:2:4 Field Goncrete AT 8 HOURS 


(Qui 
FONDU 


Regd Trade Mark 
ALUMINOUS CEM ENT 








Think what these figures can mean to you 
in saving time and labour 


No other type of cement can equal them 








Always keep a stock of Fondu handy for urgent jobs 











Write today for further particulars and latest literature. 


LAFARGE ALUMINOUS CEMENT CO. LTD. 


73, BROOK STREET, LONDON, W.1. TEL: MAYFAIR 8546 








The Cement for Industry 


AP{75 
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2, 1959 








Jan. 2, 1959 rHI 





Drysdale Axial Flow Pumps are available 
in a wide range of sizes in vertical, horizontal and inclined types for 
land and marine duties. 

Where the characteristics of the pumping service are suitable 
for the employment of the Axial Flow Type Pump a considerable 
saving in installation and operating costs can be effected. 

As makers of both Axial Flow and Centrifugal Pumps, our technical 
services are at the disposal of customers to advise, if required, as to 
the best selection. 

CONDENSER CIRCULATING SEWAGE PURIFICATION :; LAND 
DRAINAGE : WET BASIN IMPOUNDING : STORM WATER DISPOSAL 
IRRIGATION : TRANSFORMER OIL CIRCULATION HOT WATER 
HEATING SYSTEMS, ETC., ETC. 


DRYSDALE & Co. Ltp. 


YOKER . GLASGOW 
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‘““ Workshop reports 
have proved to me that 
it isa false economy 

to buy any but the very 
best Abrasive Cloth’’ 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 








JOHN OAKEY & SONS LTD., 
WELLINGTON MILLS - LONDON : S.E.1 
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a A] 
STEEL CASTINGS 


From : Ib. to |[5 cwts. 





r EVES 
iso ellavelt 


ri ¥ Su TE BOILER MOUNTINGS 


BREAKDOWN and SHIP REPAIR 
WORK GIVEN SPECIAL ATTENTION 





ADMIRE | STEEL CASTINGS of all descriptions 


WAR OFFICE™ a | made in our own foundry by 
AiR MINISTRY @ ‘ 


wee OF W CONVERTER & HIGH FREQUENCY 


ITISH ‘ fe | 
ND fonnren ™ a, INDUCTION PROCESSES 
OM ee cs 


Over a Century 7 ‘owl BARNARD & SONS, LTD. 


SMITH BROS. & CO. (HyYSON) LTD. ° . 
eee enOs. & Coe) L | 75 River Road, Barking, Essex 


NOTTINGHAM, ENGLAND Rippleway 1188-9 


Telephone NOTTINGHAM 77234 
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FORTOX FLEXIBLE COVERS protect machinery and 
exclude dirt. Made in neoprene-nylon, proofed leather 
or coated fabrics to suit all conditions. New type of 
construction gives expansion to contraction ratio of 10-1 
Single items supplied to special requirements without 


tool charge. 


FORTOX SEALS AND PACKINGS are manufactured to 
high standards of accuracy ensuring positive sealing and 
trouble free life. A range of polyester rubbers, silicone 
leathers and synthetics is available for extreme condi- 


tions. Single items supplied promptly 


Write today for full details of our work. A.1.D. approved 





Henry Beakbane (Fortox) Limited 


HEAD OFFICE AND TANNERY LONDON WORKS 


THE TANNERY -STOURPORT ON SEVERN -WORCS 64 70 LANT ST, BOROUGH SEl 


TELEPHONE - STOURPORT 20t7 TELEPHONE ~- HOP O4Sk 


r 
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from the world’s widest range 
BY MANUFACTURERS OF FANS FOR INDUSTRY SINCE 1] 


Ask for fully illustrated Publication 25/1 
‘‘Heavy Fan Engineering ’’. It covers the large and 
heavier classes of equipment in the * Tornado’ range including 
CENTRIFUGAL FANS - MILL EXHAUSTERS 
INDUCED DRAUGHT FANS - ALTERNATOR COOLERS 
PRIMARY AIR FANS - GAS BOOSTERS -. TURBO BLOWERS 
AXIAL FANS - MINE VENTILATING FANS 





Keith Blackman Ltd. MILL MEAD ROAD, LONDON N.17 Tel: TOTtenham 


and at BIRMINGHAM BRISTOL »- GLASGOW - LEEDS - LEICESTER - MANCHESTER NEWCASTLE-ON-TYNE 
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heating or cooling corrosive fluids? 


POLYBLOC 


TRADE MARK 





acclaimed the most efficient... 
GRAPHITE HEAT EXCHANGER 


Short passages induce high 
turbulence (even at slow flow 
rates) resulting in remark- 
ably high heat exchange 
efficiency. 


Constructed from graphite 
monolithic blocks of high 
thermal conductivity. 


Acids, alkalis, solvents and 
other corrosive fluids and 
gases only contact passage 
walls of impermeable 
graphite. 





Induced turbulence inhibits 
film and scale formation : 
minimises cleaning. 


No tubes—no cement joints 
no heat transfer barriers 











ONLY POLYBLOC HAS ALL THESE FEATURES 


All components consist of THE WORLD’S 
standardized interchangeable units. MOST VERSATILE 
Assembly can be adjusted to accommodate - _ 
GRAPHITE HEAT EXCHANGER 


infinite number of process requirements. 


ROBERT JENKINS & CO. LIMITED, ROTHERHAM. 


Telephone . 4201 6 lines 


GOOD WELDING 
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0:1° PROOF STRESS TO 


DOF STRE 


insile stress (tc 
Na . fae 


Elongat ent. 

Not le i acs: cos ae 4 2 
With pr ings virtually the same as in test-bars 
and with a@ #82, magnesium can now compete on 
_ equal terms 5 heat-treated aluminium-base alloys. 
{This development has i backing of Magnesium Elektron Limited) 


sGO, (CHARLTON) LTD. LONDON S.E.7. 


rea 
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R&M PARALLEL ROLLER BEARINGS... 


one of the basic types from a range 
of ball and parallel roller bearings 
designed to meet every speed, load 





and application. 





They will carry heavy journal loads. 


— Their construction can provide compensation 
PARALLEL @ for shaft expansion or contraction either 
MOLEER axially or radially. 
BEARINGS 
BRING @ Varying lip arrangements can ease assembly 
YOU THESE difficulties. 
BENEFITS 


Can often provide a solution to trouble from 
shock loads or vibration. 


dave you a copy of eur Publication 37? Full technical details 


r 


>f Parallel Roller 4 will be fo 
Paralle re) Bearings AI e 


Za... RANSOME AND MARLES BEARING COMPANY LTD. 


/¥- i ¥\ 
f 6) ) NEWARK-ON-TRENT .« TELEPHONE 456 « TELEX 37-306 





BRANCHES ~« OFFICES AND AGENCIES THROUGHOUT THE WORLD 
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STAINLESS STEEL STRIP 


Strip. 


- JID } 
Cold Rolled 


( 


Wire. 


Steel 


bargin 3 


fanless 


S 


Strip, 


COLD ROLLED 
STEEL STRIP 


WAGs 







High Strain Carbon Steel Wires. 


Bright Steel Bars. 


BRIGHT, STEEL BARS 


STAINLESS STEEL AND HIGH 
STRAIN CARBON STEEL WIRES 


Arthur Lee & Sons Ltd., Trubrite Steel Works, Meadow Hall, Sheffield. 
Telephone: Sheffield 387272 London Temple Bar 7187/8 Birmingham Central 6801/2 
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 PPRRANTI 


3—PHASE MAXIMUM DEMAND ALARM 





and ensure that you do not exceed your predetermined maximum demand To 
eee 
160 ~%, j = a 
kW 4, & Advance warning of approaching maximum demand steps i 
n eta am 
DEMAND ALARM can then be taken to reduce load ee ia 
SS 
Time dial (5 min. 3 Load reviewed every five minutes Lt 
resetting) — 
& Large clear dial for easy setting of maximum demand pointer ie. a 
Maximum | 
Load pointer and time dial clearly visible. 1 4 
demand pointer oe 
Substantial contacts for operating separate warning device Ve 
Load pointer 4.j 
Sealing device J 


Scoot +H ses 
FERRANTI LTD - MOSTON - MANCHESTER 10 London Office: 36 KINGSWAY W.C.2. 


111052 





This modern 
machine-age world 
centres on the small 
bul vital 

key and taper pin 


make sure Y2u Vit 


BREO 


TRADE MARK 





FREDERICK MOUNTFORD (B’HAM) LTD. 
FREMO WORKS, MOSELEY ST., BIRMINGHAMS Telephone: MID 7984 PBX. Telegrams: FREMO, BIRMINGHAM 


33213 
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BUTTERS 


MONOTOWER CRANES 


at Berkeley Nuclear Power Station 


These cranes are in use by Messrs. John Laing & Son, Ltd. 
AEl-John Thompson in erecting the two Reactors. Their 
complete suitability for such work is very clearly shown— 
the small base area which leaves the site unencumbered, the 
great height of lift and the extensive radius through a full 
circle. The reliability and efficiency of the Butters Mono- 
tower has been established in the shipbuilding industry 
where they have become virtually the standard equipment, 
and in many civil engineering undertakings. 

The cranes at Berkeley are 3 motor, electric, 15 ton models 
with a maximum radius of 125 ft. The towers are 120 ft. 
high and the jib length is 127 ft. 6ins. 15 tons is handled at 

90 ft. radius, down to 6 tons at 125 ft. 


BUTTERS BROS. & CO. LTD., 


MACLELLAN STREET - GLASGOW, S.1. 


Telephone : IBROX 1141 (6 lines) Telegrams : ‘BUTTERS, GLASGOW.”’ 
LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX 
BIRMINGHAM : COUNTY CHAMBERS, CORPORATION STREET. NEWCASTLE: 65 QUAYSIDE 


AT EVERY NUCLEAR POWER STATION BUILT OR BUILDING IN BRITAIN 
BUTTERS DERRICK CRANES HAVE BEEN EXTENSIVELY USED 
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A\ILILIEN SELF-CONTAINED 
TURBO-GENERATORS 


for the 29,000-ton Union Castle Liner 


“PENDENNIS CASTLE” 


built by Harland and Wolff Ltd., (Belfast) 


Electricity for auxiliary power, lighting and other services throughout the ‘* Pendennis 
Castle’ is supplied by two Allen self-contained d.c. turbo-generators, each capable of 
a normal full-load output of 1500 kW at 225 volts. 


The turbines are designed for an inlet steam pressure of 560 p.s.i.g. at 840 deg. F., with a vacuum 
of 29 in. Hg., and run at a speed of 4500 r.p.m., geared down to the generator speed of 550 
r.p.m. Each self-contained condenser is complete with air ejector and motor-driven extraction 
and circulating-water pumps. 





Three similar Allen turbo-generator sets are also being installed in the 
new Union-Castle liner ‘‘ Windsor Castle,’’ building by Cammell Laird 
& Co. (Shipbuilders and Engineers) Ltd. 


SPECIALISTS IN MARINE AUXILIARY MACHINERY SINCE 1880 


TAT WY. Jel. AULILIEN SONS _G_C? Il 


U0}(MiMiiioia: BEDFORD @ ENGLAND 
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absterge 
(to clean by wiping) 


Austins supply the best cleaning rags for 
every purpose. Some jobs call for coarse, 
heavy fabric, some for soft, closely woven 
materials—we can meet all requirements 
with carefully selected rags that are 
thoroughly washed and sterilized in our 
own plant. Orders of all sizes are handled 
with promptness and reliability. Please let 
us quote you for regular supplies. 


AUSTINS industrial cleaning rags 


E. AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3 - Tel: ADVance 1211 





What is Paxolin? 


“‘Paxolin’’ synthetic resin bonded laminates are manu- 
factured with paper, cotton fabric, glass or asbestos 
base. They are bonded with phenolic, silicone, epoxide, 
melamine or other resins according to the application. 


IT CAN BE :— IT IS :— 
(1) Tough and durable. 





(2) Lighter than aluminium. 


(3) Available in grades resistant to 
heat, cold, moisture, oil, sea water, 
chemical corrosion, and tropical 
conditions. 

(4) An ideal material for both mech- 


ROUTED anical and electrical applications. 


We make “Paxolin” inthe form of sheets, 
tubes, cylinders, rods and mouldings 


which we can machine and fabricate to 


MILLED individual requirements. 


Please write for copies of our booklets 
“Paxolin Boards" and ‘‘Paxolin Tubes 
and Cylinders”. 


Paxolin serves 
many purposes 


-S0 well 


the electrical 
insulation people 


a ” 


es SE Eee Lue i ? 
THE MICANITE & INSULATORS CO., LTD., BLACKHORSE LANE, WALTHAMSTOW £.17 
Telephone: Larkswood 5500. Telegrams: ‘“Mytilite’, Easphone, London 


DRILLED 


TURNED 


TAPPED 


THREADED 





“PAXOLIN" is a registered 
trade mark 
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DELLBURN WORKS MOTHERWELL:-SCOTLAND 

ad Telephone: Motherwell 50 Telegrams : “Deliburn” Motherwell oO 
LOCO STEAM ELECTRIC GOLIATH TRAVELLER 

















\ THERMOMETERS / 
= . ff 















MERCURY-IN-STEEL \ 
AND VAPOUR 
THERMOMETERS i 


Mercury-in-Steel indicating thermo- 
meters are made with 4”, 6”, 8” or 10” dials 
with ranges between 20°F and 1,200°F : 
Available with rigid stem for local y 
mounting, or in surface or flush 
mounting cases for distance indi- 
cation. Bulbs, pockets and capilliary 
coverings are made to suit all 
purposes. Vapour thermometers 
with 3”, 4” or 6” dials are made 
with ranges up to 500 'F. 





















Budenberg 


ee 


BUDENBERG GAUGE CO. LTD. - BROADHEATH, Nr. MANCHESTER. 
London: Regency House, 1-4 Warwick St., W.1. Tel.: GERrard 4822-3 
Grams: Pyrometer, Piccy, London. Glasgow: 62 Robertson St., C.2. 





dmBU.39 





We Guarantee 
134 to 14 per cent 
CO, with Shell Smoke 


number 4 or less. 


Write for Catalogue quoting 
Reference Aji l 


Schieldrop «co..1 
STOTFOLD, BEDS. Tel. 414 (3lines) OFFICES AT : 


BIRMINGHAM - LONDON - 
SWANSEA - GLASGOW. 
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Centrifugal Pumps available 
with liquid end or complete 
pump in 18/8/3 stainless steel. 
Packed stuffing boxes or mech- 
anical seals. 





by Automatic Weighing-Machines with electrical load recording. | 
Railway Truck Weighbridges, Road Truck Weighbridges, special designs 


for industrial requirements and many other types of weighbridges 






DUSSELDORFER WAAGEN- U. MASCHINENFABRIK GIRDLESTONE PUMPS LTD. 
23, Davies St., W.|. MAY fair 1354 


ED. SCHMITT & CIE. c.m.s.x. |_ \eeet a 


DUSSELDORF-GERMANY-P.0.B. 11127 | 











SPECIAL PURPOSE EQUIPMENT SUPPLIED TO U.K.A.E.A. 










Hydraulic Tipping and Handling p> 
Gear supplied to U.K.A.E.A 
SPRINGFIELDS 










50 tons Hydraulic 
Double Acting Press 
Photographs reproduced 
supplied to U.K.A.E.A by kind periviteien of he 
DOUNREAY United Kingdom Atomic Energy Authority 


We will be pleased to quote for any Special Purpose Machinery 


ENTWISLE & GASS LTD. 


ASSOCIATED WITH THE PLANTERS ENGINEERING CO LTD., LONDON 


NELSON STREET, BOLTON Telephone: No. 59678 


Established 1852 
— 
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STANDARO 


POWERED WINCHES 
for Direct Loade 







































This is a range of standard-designed powered 


winches based on data collected and analysed from eee 

. Sipe oe 
a large number of purpose-built winches. ae 
Once it was thought impracticable to evolve a standard range ow 


of winches of this type, but now Richard C. Gibbins & Co. Ltd. 5 
have developed such a standard range—covering direct loads of 10 cwts. 

to 7 tons, and catering for mean rope speeds from 10 to 300 feet per minute. 

An example of the economies effected by standardising design and production 

line methods of building, is a winch designed for a direct load of 30 cwts., and which 
provides a mean rope speed of S0 feet per minute—the cost of this winch is only £286. 
This is a remarkably low price for a winch built to such a specification, and which 
incorporates so many features common to purpose-built winches of much greater cost 

Price list and specifications can be obtained on request. If you wish to discuss the performance of 


these winches, we should be glad to arrange for one of our engineers to call upon you. 


RICHARD C. GIBBINS & CO. LTD. 


BERKLEY STREET, BIRMINGHAM Il, Tel: Midland 6183/4 
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STAINLESS STEEL 














Centrifugal Pumps available 
with liquid end or complete 
pump in 18/8/3 stainless steel. 
Packed stuffing boxes or mech- 
anical seals, 





by Automatic Weighing-Machines with electrical load recording. | 
Railway Truck Weighbridges, Road Truck Weighbridges, special designs | 


for industrial requirements and many other types of weighbridges 






DUSSELDORFER WAAGEN- U. MASCHINENFABRIK GIRDLESTONE PUMPS LTD. 
23, Davies St., W.1. MAY fair 1354 


ED. SCHMITT & CIE. c.m.b.u. _ ew 


DUSSELDORF-GERMANY-P.0.B. 11127 | 








SPECIAL PURPOSE EQUIPMENT SUPPLIED TO U.K.A.E.A. 










Hydraulic Tipping and Handling p 
Gear supplied to U.K.A.E.A. 
SPRINGFIELDS 










50 tons Hydraulic 
Double Acting Press Phetoeranh 
supplied to U.K.A.E.A by nd be ancien the 
DOUNREAY United Kingdom Atomic Energy Authority 


We will be pleased to quote for any Special Purpose Machinery 


ENTWISLE & GASS LTD. 


ASSOCIATED WITH THE PLANTERS ENGINEERING CO., LTD., LONDON 


NELSON STREET, BOLTON Telephone: No. 59678 


Established 1852 
- 
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STANDARO 


POWERED WINCHES 
for Direct Loade / 




































































This is a range of standard-designed powered 


on 
winches based on data collected and analysed from ade 

; . a 
a large number of purpose-built winches. ee 
Once it was thought impracticable to evolve a standard range ae 
of winches of this type, but now Richard C. Gibbins & Co. Ltd ; ol 

2 all 

have developed such a standard range—covering direct loads of 10 cwts. sol 


to 7 tons, and catering for mean rope speeds from 10 to 300 feet per minute. 

An example of the economies effected by standardising design and production 

line methods of building, is a winch designed for a direct load of 30 cwts., and which 

provides a mean rope speed of 50 feet per minute—the cost of this winch is only £286. 

This is a remarkably low price for a winch built to such a specification, and which 
incorporates so many features common to purpose-built winches of much greater cost. 

Price list and specifications can be obtained on request. If you wish to discuss the performance of 
these winches, we should be glad to arrange for one of our engineers to call upon you 





IBBIN RICHARD C. GIBBINS & CO. LTD. 


BERKLEY STREET, BIRMINGHAM I, Tel: Midland 6183/4 
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sPpECIFY ‘*“*‘REAVELL” 


FOR EFFICIENCY And RELIABILITY 
ee A RECIPROCATING COMPRESSORS 

{erg ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 
i to 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 
OXYGEN, NITROGEN, 
ann OTHER GASES. 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 


















Telegrams: ‘*REAVELL” Ipswich Telephone: Ipswich 56124 (3 lines). 




















Carbon Stack Veh dol dal-s-1- me olOha—ta-Calelialom-Cohs-Gahd-ten-7— 
Controller. 4 xew ep.cc. controter tor 


battery operated Electric Vehicles and traction motors, giving infinitely variable 
speed within the range of the vehicle, and foolproof control 
under all conditions of load and speed. 


Starting current limited to 
70% of the nominal. 


Further details available on 
request. Please write 
for descriptive leaflet 


Foolproof—delaying device 
prevents too rapid acceleration. 


Reduced maintenance—no Resistance 
control contacts to wear or burn. 


Foot or manual control 
to suit requirements. 


Horsepower 
ratings: 0.5 to 7.5 


Voltage ranges: : ‘ — 
24, 36. 48, 64 and 72 rt a r, Minimises stress and wear on 


omtens Coat | ame fy} the Transmission System. 
capacities: 17.6 to | y 
124 amperes 


It limits heavy fluctuations 
of Current and Torque. 


ELECTRO |#4-DYNAMIC 


CONSTRUCTION COMPANY LIMITED st mary crRAY KENT TEL: ORPINGTON 27551 GRAMS: ELEDAMIC ST MARY CRAY 
Control Gear Division BRIDGWATER SOMERSET Telephone: Bridgwater 2882 
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CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY, etc., WANTED - SITUATIONS WANTED 


AGENCIES - DIRECTORS - PARTNERSHIPS - 


SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - MISCELLANEOUS - PUBLIC APPOINTMENTS 


BUSINESSES and PREMISES - TENDERS 
Lineage Rate. 
Inch Rate. 


4/- per line of approximately 6 words. 
48/- per single column inch and pro rata. 


Minimum 16/-. 
12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
(12 column inches) and upwards, e.g., t-page £25 10s. 4-page £48. Full page £90. 


Series Discounts. 


Run-on and Semi-Displayed Styles. 


For advertisements 1 inch and upwards. 


‘ 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 


6 insertions 5%. 


DRAWING AND DESIGN SERVICES - FOR SALE - SUB-CONTRACTING 
Lineage Rate. 3/6 per line of approximately 6 words. Minimum 14/-. 


Inch Rate. 


42/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of t-page 
(12 column inches) and upwards, e.g., {-page £22. $-page £41 10s. Full page £78 


13 insertions 10%. 


Both these styles are available for single column width advertisements of any depth up to 12 inches. 


26 insertions 1 


of 
/o- 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 4-page (12 column inches). 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
2/- which includes forwarding of replies. 
**Run-on "’ and ‘* Semi-displayed '’ advertisements by noon Tuesday for publication on Friday same week. 
All advertisements three days earlier if proofs are required. 


Use of Box Number. 
Copy Dates. 


Friday for publication on following Friday. 


** Displayed ” 


"and ‘Illustrated '’ advertisements by noon 


Advertisements for publication should be addressed to;—Classified Advertisement Dept., ‘‘ The Engineer”’, 28 Essex Street, Strand, London, W.C.2. 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


UNIVERSITY OF SYDNEY, 
AUSTRALIA 


LECTURESHIPS 


Applications are invited for the following LEC- 
TURESHIPS within the University of Sydney 
(1) LECTURESHIP IN ELECTRICAL 

NEERING 

Applicants should hold an Honours Degree in 
Electrical Engineering, or in Science with Physics as a 
major subject, and should have had industrial or 
research experience in the design and applications of 
vacuum tube circuits. The successful applicant wil 
take part in research and teaching in the field of 
electronics 
(2) LECTURESHIP 

NEERING 

Applicants should hold an Honours Degree in 
Electrical Engineering and should have had experi 
ence in the design and use of electrical machinery 
The successful applicant will take part in research and 
teaching in the field of electrical machines. Other 
things being equal, prtference will be given to an 
applicant who has at least a working knowledge of 
electronic techniques 


FENGI- 


IN ELECTRICAL ENGI- 


(3) LECTURESHIP IN  CHEMICAI ENGI- 
NEERING 

The appointee will lecture on Unit Processes and 

Industrial Chemistry. A Master's Degree in 


Chemistry or Chemical Engineering, with a minimum 

of five vears’ industrial experience, is essential. Pre- 

ference will be given to a candidate with some lectur- 

ing experience in Chemical Engineering 

(4) LECTURESHIP IN MECHANICAL 
NEERING 

Candidates should possess an Honours Degree in 
Mechanical Engineering, and have special knowledge 
and experience of one or more of the branches 
applied elasticity, theory of machines, or heat engines. 

Salary for a Lecturer is within the range £A1500- 
£A90-£A2100 per annum, plus cost-of-living 
adjustment, and will be subject to deductions under 
the State Superannuation Act The commencing 
salary will be fixed according to the qualifications 
and experience of the successful applicant. 

Under the Staff Members’ Housing Scheme in 
cases approved by the University and its bankers, 
married men may be assisted by loans to purchase a 
house : 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, W.C.1. 

he closing date for the receipt of applications in 
Sydney and London, is 31st January, 1959 £9481 


ENGI- 





PAISLEY TECHNICAL COLLEGE 
(CENTRAL INSTITUTION) 


LECTURER 


Applications are invited from Honours Graduates 
for the post of LECTURER IN MECHANICAI 
ENGINEERING to teach Applied Thermodynamics 
to Honours Degree level. Starting salary according 
to experience, up to a maximum of £1330 p.a. 

Applications to be made briefly, in the first instance, 


in writing, or by telephone, to the undersigned. 
7 H. N. HENRY, 
Principal. 
Paisley Technical College, 
28-40, George Street, Paisley. E9525 





UNIVERSITY OF SYDNEY, 
AUSTRALIA 


IN CIVIL ENGINEERING 


Applications are invited for the above position. 
Candidates should have an Honours Degree in Civil 
Engineering. Research or teaching experience in 
Materials and Structures would be an added quali- 
fication. a! 

The salary for a Lecturer is within the range 
£A1500-£A90-£A2100 per annum, plus cost-of-living 
adjustment, and will be subject to deductions under 
the State Superannuation Act. The commencing 
salary will be fixed according to the qualifications 
and experience of the successful applicant. 

Under the Staff Members’ Housing Scheme, in 
cases approved by the University and its Bankers, 
married men may be assisted by loans to purchase a 
house. ; ; 

Further particulars and information as to the 
method of application may be obtained from the 
Secretary, Association of Universities of the British 
Commonwealth, 36, Gordon Square, London, 


LECTURESHIP 


The closing date for the receipt of applications in 
Australia and London is 31st January, 1959, —iiee 


PUBLIC APPOINTMENTS 





BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 


WOLVERTON COLLEGE OF FURTHER 
EDUCATION 


PRINCIPAL 


Applications are invited for the post of PRIN- 
CIPAL OF THE COLLEGE, the person appointed 
to take up duty on the Ist May, 1959. Candidates 
must be Graduates or holders of equivalent qualifica- 
it is also desirable that they should be persons 
of considerable experience in teaching and/or 
industry. 

At the present time the College provides courses 
leading to Higher National Certificates in Mechanical 
and Electrical Engineering subjects ; courses in 
Commerce and other vocational and non-vocational 
subjects are also available. New buildings are in 
course of erection and the first instalment has been 
completed 

Salary will be paid subject to the approval of the 
Ministry of Education on the scale £1550 by £50 to 
£1700 per annum. 

Further details and forms of application, which 
should be completed and returned within ten days 
of the date of the appearance of this advertisement 
may be obtained by sending a stamped, addressed 
envelope to the Chief Education Officer (reference 
F/2/PL), County Offices, Aylesbury, Bucks. E9529 


UNIVERSITY 
A 


tions ; 





OF QUEENSLAND, 
USTRALIA 


LECTURERIN ELECTRICAL ENGINEERING 

Applications are invited for the above position. 
Applicants must hold a Degree in Electrical Engineer- 
ing ; experience in one or more of the fields of light 
current engineering is desirable Participation in 
the research work of the Department is expected 

Salary £A1540/£A2040 p.a. 

Further particulars and application forms are 
obtainable from the Secretary, Association of Uni- 
versities of the British Commonwealth, 36, Gordon 
Square, London, W.C.1 

Applications close, in Australia and London, on 
3ist January, 1959 E9480 





UNIVERSITY OF BELFAST 
LECTURERS OR ASSISTANT LECTURERS 


The Senate of the Queen’s University of Belfast 
invites applications for LECTURESHIPS or 
ASSISTANT LECTURESHIPS IN ELECTRICAL 
ENGINEERING from Ist October, 1959. Salary 
range for Lecturers £900 to £1650, and for Assistant 
Lecturers £700 to £850, plus contributory pension 
rights under F.S.S.1 Initial placing at any point 
on the salary scales will depend on qualifications and 
experience. Candidates should have experience in at 
least one of the following fields :—Generation, trans- 
mission and/or distribution of electrical power, 
measurements, electrical machinery Applications 
should be received by 20th March, 1959.—Further 
particulars may be obtained from G. R. Cowie, M.A., 
LL.B., J.P., Secretary. £9493 





UNIVERSITY OF SHEFFIELD 


SENIOR LECTURER IN MECHANICAL 
ENGINEERING 

Applications are invited for a post of SENIOR 
LECTURER IN MECHANICAL ENGINEERING, 
to begin duties on Ist April, 1959, or as soon as 
possible thereafter Initial salary on the scale 
£1650 by £75 to £2025, according to qualifications 
and experience, with F.S.S.U. provision and family 
allowance. 

Further particulars should be obtained from the 
Registrar to whom applications (two copies, one 
only from overseas candidates) should be sent by 
3ist January, 1959 £9239 





UNIVERSITY OF LIVERPOOL 


LEVERHULME POSTGRADUATE 
FELLOWSHIPS 


Applications are invited for three LEVERHULME 
POSTGRADUATE FELLOWSHIPS, two in the 
Faculty of Science and one in the Faculty of Engineer- 
ing, tenable for one year at the value of £600, and 
renewable for a second year. 

Applications, three copies, stating age, details of 
qualifications and experience, publications, research 
work in progress and completed, and an outline of 
the proposed field of research, together with the 
names of two referees, should be received not later 
than 2nd March, 1959, by the Registrar, from whom 
further particulars may be obtained. £9482 


PUBLIC APPOINTMENTS 


DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


ROAD RESEARCH LABORATORY 
HARMONDSWORTH, MIDDLESEX 


APPOINTMENTS 
Road Research Laboratory (Department of 
Scientific and Industrial Research) requires CIVIT 
ENGINEERS PHYSICISTS MATHEMATI 
CIANS or STATISTICIANS in Senior Scientific 


Scientific Officer grades in overseas section of Labora- 
tory, to work on road problems of overseas terri- 
tories Based at Harmondsworth, Middlx., with 
opportunities of visits overseas Engineering posts 
provide facilities for obtaining wide knowledge and 
experience of road engineering at home and abroad, 
and opportunities for qualifying for Part C of Institue 
tion of Civil Engineers’ examination. Work concerns 
construction and maintenance of low-cost roads, soil 
stabilisation, bituminous surfacing materials, and 
traffic engineering, with special reference to overseas 
problems Qualifications : First or Second Class 
Honours Degree or equivalent. At least three vears’ 


appropriate post-graduate experience in addition 
for S.S.O. grade. Starting salaries within ranges 

S.S.0 £1190-£1410 (men), Ss £635-L1110 
(men) Slightly less for women Normal 
prospects of promotion to Principal Scientific 
Officer in  mid-thirties (range up to £2050) 
with possibilities of higher posts; S-day week 
Closing date 14 February, 1959 Applications 
from candidates overseas will be considered 
after this date-—Forms from M.L.N.S., Technical 
and Scientific Register (K), 26, King Street, London, 
S.W.1, quoting E.442/8A E9485 





FEDERATION OF RHODESIA AND 
NYASALAND 


FEDERAL POWER BOARD 


ASSISTANT CIVIL 
ENGINEER/HYDROLOGIST 


The Board requires the services of an ASSISTANT 
CIVIL ENGINEER/HYDROLOGIST, on or about 
Ist March, 1959. He will be based at Salisbury but 
his duties will involve travel throughout the Federa- 
tion 

Salary : About £1700 p.a. according to qualifi- 
cations and experience. The successful applicant 
will be required to become a member of and contri- 
bute to the Board’s Pension Fund. 

Duties : Hydrological studies in connection with 
the operation of the Kariba Hydro-Electric Scheme 
on the Zambezi River, and in connection with the 
development of future hydro-electric schemes 
Duties will also include general administrative 
engineering work 

Qualifications The applicant should preferably 
be a Chartered Civil Engineer and should have had 
substantial experience of hydrological work. 


Application : Applications should be addressed 
to The Secretary, Federal Power Board, P.O. Box 
630, Salisbury, Southern Rhodesia. Applicants 


should give details of age, nationality, qualifications, 
experience and marital state, together with the names 
and addresses of three persons to whom reference 
can be made. 


Closing Date E9463 


14th January, 1959 





LANCASHIRE RIVER BOARD 


ASSISTANT ENGINEER 


Applications are invited for the post of ASSIST- 
ANT ENGINEER—A.P.T. If (£725-£845 per 
annum). Preference will be given to applicants who 
have taken part of the examinations of the Institution 
of Civil Engineers and who have had experience in 
River Board and land drainage work The successful 
applicant will be required to provide a car, for which 
an allowance will be paid up to a maximum of 
1399 c.c. in accordance with the National Joint 
Council scales 

The post is superannuable and the successful 
applicant will be required to pass a medical examina- 
tion Applications, stating age, marital status, 
position regarding National Service, qualifications, 
technical training, experience, present and previous 
appointments with salaries, together with the names 
of two persons to whom reference may be made, 
should be addressed to reach the Chief Engineer of 
the Board at 48, West Cliff, Preston, not later than 
Saturday, 17th January, 1959. £9502 


PUBLIC APPOINTMENTS 





COMMONWEALTH OF 
AUSTRALIA 


COMMONWEALTH SCIENTIFIC 
AND INDUSTRIAL 
RESEARCH ORGANIZATION 


COAL RESEARCH SECTION 


APPOINTMENT OF 
CHEMICAL ENGINEER OR 
FUEL TECHNOLOGIST 


Applications are invited 
position of CHEMICAL ENGINEER or FUEI 
TECHNOLOGIST with the Organization’s Coal 
Research Section, located at North Ryde, New 
South Wales 

The appointee will be required to take part in pilot 
scale investigations on the carbonisation of coal in 
connection with the Section’s research programme 
into the properties of Australian the 
improvement of the quality of coke 
made from these coals. 

Applicants should possess a University degree in 
Science, Chemical Engineering or Fuei Technology 
(with Chemistry as a major subject) or equivalent 
qualifications Industrial experience in carbonisa- 
tion would be an advantage. 

Dependent upon qualifications and experience 

commencing salary will be determined within the 
salary range of Experimental Officer Grade | LA966 
£A1416, or Experimental Officer Grade I LAI416 
LA1686 p.a. 
_ The appointment will be conditional upon a satis 
factory medical examination and confirmation of 
appoimtment carries with it Commonwealth Super 
annyation Fund or Commonwealth Provident 
Account privileges 

Fares to Australia, including those of wife and 
dependent family, will be provided by the Organiza 
tion. Details may be discussed with the undersigned 

Applications quoting Appointment No. 480/250 
and stating full name, place, date and year of birth 
nationality, marital state, present employment 
details of qualifications and experience, and of war 
service, if any, together with the names of not more 
than four persons acquainted with the applicant's 
academic and professional standing, should reach 
the undersigned, from whom further particulars may 
be obtained by the 31st January, 1959 

E. J. DRAKE, 
Chief Scientific Liaison Officer 
Australian Scientific Liaison Office, 
Africa House, 
Kingsway, W.C.2. 


for appointment to a 


coals and 


metallurgical 


£9477 





DONCASTER HOSPITAL 
MANAGEMENT COMMITTEE 


APPOINTMENT OF 
SUPERINTENDENT ENGINEER 


Applications are invited for the above appoint- 
ment. Candidates must have passed an examination 
in engineering technology and hold one of the follow- 
ing qualifications, or an equivalent qualification 
approved by the Minister of Health or Secretary of 
State for Scotland : 

Ministry of Transport and Civil Aviation (ex- 
Board of Trade) First Class or Extra First Class 
Certificate of Competency in Marine Engineering 

Ministry of Transport and Civil Aviation Certifi- 
cate of Service as First Class Engineer 

City and Guilds full Technological Certificate in 
Plant Engineering (First Class) 

or 

One of the following, which must include Heat and 
Heat Engines as a subject and must carry an endorse- 
ment for Electrical InstaHations (distribution and 
electrical apparatus) 

Higher National Diploma in Mechanical 
neering or in Electrical Engineering. 

Higher National Certificate in Mechanical En 
neering or in Electrical Engineering. 

Dipioma in Mechanical Engineering or in Electrical 
Engineering of a Technical College recognised for the 
award of the Higher National Certificates. 

Salary scale : £980 by £30 (4) by £35 (1) to £1 134 
per annum. A 

A house is available at a reasonable rent, if required. 

Applications, stating age, education, qualifications 
and experience, together with the names of three 
referees, should be forwarded to the GROUP 
SECRETARY at Doncaster Royal Infirmary by 
20th January. £9506 


Engi- 


&)- 





Classified Advts. continued on page 114 
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PUBLIC APPOINTMENTS 


SOUTH AUSTRALIAN 
GOVERNMENT 


PUBLIC SERVICE OF SOUTH AUSTRALIA 


APPOINTMENTS 





Arct 


Australian Governme 





























The work {f the Department ts mai 
with the erectio 1 scr $ ar hospitals of 4 
police and iiding d other pe ft ‘ 
gs tor Grove 
it w be an applicants have 
experience in Sif Gs I tor x 
Gove “ but this 1 
esse Ai 
oe ob prepared to pr ’ 
Applicants s { he prepare prese i 
other evidence of thei k a « 
arranged 
CONDITIONS OF ENGAGEME NT 
Permanent apr tment be subject to pa g 
a ve exa AO 4 AC ! 
probat i e 1 six m 
First ass I inged 
for successiu applicant milies 
Apr tees will be required to gt 
rema 1 the service of the Se eri 
ment f at leas s from the date of arriva 
A geme - made for applicants t € 
} ‘ area e time of arrival at a renta 
apy xrma t + 5/0 per week 
ENGINEER (STRUCTURAL SECTION) 
The t is ne ala wull be xed 1 relatio 
4 4 s and r For a Graduate it 
“ be t ik 4 } moot nore tha 
LASSE ‘ sured to LA1666 p 
DUTIES 
Kes le for the desig { ma t es i 
rein! < rete sice 4 cr € € 
engineers of a lower g ea rau € 
QUALIFICATIONS 
Apr f must Poss¢ an apy priate Degree ir 
Engine teeth sed | er ialifica 
t ad r ( aic Mie der } Lf he 
Institu Engineer Austra P 
will be give t applica ‘ e CT it 
mect { tr 


a and supervi tio 
STRUCTURAI ASSISTANTS OR STRUCTURAI 
DRAUGHTSMEN 


SALARY RANG! 


fA} iA per a J 

DUTIES 

Desix and deta g of r structure t 
forced e and steel ur the supe the 











i ha id se a ea {f prac 
experic € i 2g ISS st ene 
g work a raug i 4 eng 
It is de able i 1 have c 
inter ale 4 4 ved i 
CC ; Tse i actu raug 
ertificate 
APPLICATIONS 
Ap; lite) requests f furthe nformation 
should be made in writing to the AGENT 
GENERAL POR SOUTH AUSTRALIA, SOUTH 
AUSTRALIA HOUSI MARBLE 
LONDON W.! ipplicati s shouk 
jale birth, marital status 
‘ al experience af particulars 
» Cor ¢ nonials ‘ 
e af E9$12 





DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


MECHANICAL ENGINEERING 
RESEARCH LABORATORY, 
EAST KILBRIDE, GLASGOW 


EXPERIMENTAL OFFICERS 











D.S.LR requ Two EXPERIMENTAI 
OFFICERS, at M« anical Engineering Resear 
Laboratory, East Kilbride, Glasgo for work 
(1) (ret C749 BA) & at f ser tro 
machine tools knowledge of servo theory a expe 
rience of electrica r hydraulic se eclopme 
essential Work includes desig t { 
servo miec! sms n machine $ (2 (ret 
C750 8A) Fine measurement as applied lo engince g 
industry works training precisi engines Zz 
with specialised experience in machine toc 
tion or metrology ; knowledge of mecha 
pneumatic or electronic techr ies a i 
Qualifications Pass Degree, HN. re 
in Engineering. Salary range £920 £1130. 

for 4 a aft 





available in New Tow ¢ 
N.S., Technical and S 





from M.1 1 Screntific ster 
(K), 26, King Street, London, S.W.1, qu the 
appropriate reference numbe ( sing date 16 


January 1¥S9 f 





AIR MINISTRY WORKS 
DESIGN BRANCH, LONDON 


DESIGNER DRAUGHTSMEN 








Air Muoistry Works Design Branch require 
London DESIGNER DRAUGHTSMEN 1 Bull 
Petroleum Storagt and )«=6 Pumping —siInstalla 
experienced in one or more of the ft : 
Storage tank layout af i design ; (b) Pur 
and plant | at (c) development of pipe 
schetives id) t c ca ations Technica 
training to O.N ¢ dard re red. Salaries 





£1015 p.a. Starting pay deper 








cations and experience s es 
with promotior and pensionable prc Five day 
week, ? wecks 3 days leave a 5 ral 
born British subject Writ salifi- 
cations, employme tails { work 
done to any I ) ” Fx } ‘ 





10s 


No. Boroug? 





THE 
PUBLIC APPOINTMENTS 





CITY OF SHEFFIELD 
WATERWORKS DEPARTMENT 
SENIOR TECHNICAL ASSISTANT 


tment of SENIOR TECHNICAL ASSIST- 







ADT 
ANT 
Applications are invited for the above appoint- 
ment (Special Classes Grade, £910 by £40 to £1030) 
- permanent staff of the Waterworks General 
Engineer (J. Noel Wood, M.LC.E.). 
salary £910 or £950, according to 


, ability and experience 


Applicants must be University Graduates or have 
passed Parts I and II of the examination of the 
Instits r f Civil Engineers and in each case to 


have had at least five years’ experience (including the 
period spent on theoretical training) 

The post is superannuable and the successful 
applicant will be required to pass a medical examina- 


ng accommodation available if required 

cations, stating age, education and training, 
ations, present and past appointments (with 
and salaries), and quoting the names and 
two referees, should reach the under- 








addresses ol 


signed not later than the 17th January, 1959. 
JOHN HEYS, 
Town Hall Town Clerk 


Sheffield, 1 E9417 





BISHOP’S STORTFORD URBAN 
DISTRICT COUNCIL 


APPOINTMENT OF 
RESIDENT ENGINEER—SEWERAGE 


RE-ADVERTISEMENT) 



























Apr are invited for the above appointment 
ip e the construction of a new sewer and 
, The work will be executed by 
ntract and will be under the supervision of the 
( f Engineer Messrs. J ) D. M 
Wa MM.LC.E., 67, Tufton Street, London, 
SW 
The sa fl {is £1250 a year and subject to 
n e the appointm Ss expected to 
1 18 ynths Applicants, who should 
ave had exte perience of sewer construction 
t ip ar should apply in writing to the Con- 
i Engineers at 67, Tufton Street, London, 
SW ¢ first instance, not later than Monday 
! J 1959 ng full particulars of age, 
i and experience, and the names of at 
¢ two referees who would testify to character 
ind at 
G. NORMAN DRINKWATER 
Clerk of the Council 
The ¢ House 
B Stor FOSIR 








ATOMIC WEAPONS RESEARCH 
ESTABLISHMENT 


ALDERMASTON, BERKS 


ENGINEER (MAIN GRADE) 


ENGINEER (MAIN GRADE) required by the 
Atom Weapons Research Establishment, Alder 
naston, Berks, to assist the Engineering Staff 
Manager witt 


the co-ordination and collation of 

requirements and to represent him 

t and Promotion Boards 

engineering apprenticeship and 

Membership of a Senior Engineering 

Institution or equivalent qualifications are required 

of procedures governing staff regula- 

> Atomic Energy Authority or in Govern- 

ablishments is desirable and wide experience 

the engineering industry is essential 

£1300-£1740 

iLory superannuation scheme. A house or, 

substantial assistance with house pur- 

available for married officers 

nd daily travelling distance 

ARDS for application forms to the Senior 

at above address. Please quote 
E9487 





ni 
sed 











become 





ving be 
POSTC 
uuitment Officer 
ref. A1877/25 


ENGINEER 


PUBLIC APPOINTMENTS 


SOUTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 





ASSISTANT ENGINEERS 


Applic are invited for the follow 
ments on the permanent staff of the Boar 
Engineer, generally in accordance wit! 
Council conditions of service 

ASSISTANT ENGINEFR 
Applicants should have served 
neering apprenticeship and must be Grad 
Members of the Institution of Mechanicai Engi 
and have passed A and B of the Associate Member 
ship examination, or hold exempting qualifications 
Corporate Membership of the Instit 


ations ng appoint- 
i's Regional 


the Whitley 


(MECHANICAL) 


a recognised eng 








and Ventilati 
rience of 


ng Engineers will qualif Sour 
of mechanical services of 


Drawing-office and estimating 


desi, 





t required 

experience an advantage 
ASSISTANT ENGINEER 

1 have 





(FLECTRICAL) 
Applicants should passed the Institution's 
and be Graduate Members of the 
Electrical Engineers, and s ld be 
experienced in the preparation f spe cations 
drawing and estimates for electrical installations in 
hospitals and large public buildings 


examinatior 
Institution of hou 


Salary £700 by £25 (3) by £30 (1) by £35 (6) to 
£1015 per annum. The commencing 1 t may be 
fixed above the minimum of the scale for relevar 


practical experience 

Application forms may be obtainec ? 
signed at 40, Eastbourne Terrace, Lon W.2, and 
must be returned completed by or than 
January 








E. G. BRAITHWAITE 


F9S19 Secretar 





GOVERNMENT OF QATAR 
PERSIAN GULF 
DESIGN ENGINEER 


The Government of Qatar invite 
the post « DESIGN 
Engineer's Department 

Applicants should be qualified ( 
(Associate Members of the Instit 
Engineers or other internationa 
having particular experience in the de 
forced concrete 
general civil engineering exper 
should be rapid and competent dr 

The successful applicant will assist the design of 


apy 


ENGINEER 





structures 








many of the Civil Engineering works associated \ 
a rapidly expanding city 
Salary Starting at Rs. 2500 


(equivalent to approximately t 
rising by annual increments of Rs 





a month. Contract period 3—‘S years w gratuity 
payable on termination of service Lea Six 
days for each month on duty—taken annuall 
Free passages, fully furnished accommodation, fuel 
light, water and medical treatment. Duty car allow 
ance. No income tax 

Applications In DUPLICATE should be 
addressed to ( Tennant Sons and Cx 


London, E.C.2, giving full per- 

including recent photogr 
experience a 

arrive rt 


Copthall Avenue, 
sonal particulars 
details of 
ment Applications to 
19th of January, 1959 





qualifications 


than the 


£9490 





CORPORATION OF LONDON 


SUPERINTENDING ENGINEER AND 
TOWER BRIDGE MASTER 


Applications are invited from Corporate Members 
of the Institution of Mechanical Engineers 


or holders 
of an equivalent qualification for the y 


above appoint 





ment with effect from Ist July, 1989. Salary within 
the range £1937 10s. Od. per annum by annual incre 
ments of £57 15s. Od. to £2283 1Ss, Od. No age limit 
has been set 

The officer appointed will be required to live at the 


official residence at the Bridge at a rent of 
annum 

Full particulars and forms of application mav be 
obtained from E. H. Nichols, Town Clerk 
London, E.C.2, to whom comfs 
must be returned by Friday, 30th Januar 


£80 per 





eted applications 








HEATING AND VENTILATING 
Design of all types of install 
ELECTRICAL 


STRUCT 
Desig 





Jetailing 


For emy 
PUBLIC and INDUSTRIAL BUILDING 












MINISTRY OF WORKS 


REQUIRES 
ENGINEERING DRAUGHTSMEN IN THE 


lations, including air conditioning 
Design of lighting, power and special type installation, and site distribution schemes 


| of reinforced concrete or structural! steelwork 
ment in LONDON and PROVINCES on major site developments and a!! classes of 


GENERAL CONDITIONS 
Sala ange £550 (age 21) to £870 p.a. in London (slightly less elsewhere). S 
according to age, qualifications and experience ; S-day week ; 34 weeks’ annual le 
€ s for higher technical training in approved cases. Prospects of promot sts 
ries Of £1018 p.a. and above. Opportunities for permanent posts leading sions, 
QUALIFICATIONS 
Te il educat to O.N.C, er equivalent standard, 
APPLICATIONS 
Ss ge, experience, training and qualifications, to The Chief Engineer, Ministry of Works 
R 435, Abell House, John Islip Street, LONDON, S.\W 1} 
Inte ws at Regional Offices when possible 
bY S00 


FOLLOWING CATEGORIES 














Jan. 2, 1959 
PUBLIC APPOINTMENTS 





A.ELR.E. 
HARWELL 


A SENIOR DRAUGHTSMAN 
(STRUCTURAL) 


is required, to be responsible to the 
Senior Structural Engineer for the 
control of D.O. Staff and for the 
preparation of drawings for all 
types of structures in steel and 
reinforced concrete and of founda- 
tions. 


Salary : £1090~-£1270. 


POST CARD to 


Please send a 


the Group Recruitment Officer 
(1298 25), U.K.A.E.A., Atomic 
Energy Research Establishment, 


Harwell, Berks., for details 


FE9SIS 














TENDERS 





CITY OF BRADFORD 


RECIRCULATION SCHEME—PUMPING 
PLANT 


TENDERS are invited for the SUPPLY and 
ERECTION of FOUR Automatically-Controlled 
Flectrically-driven PUMPING UNITS, forming 


part of the schen.e for recirculating the humus tank 
effluent back to the biological filters at the Corpora 
s Esholt Disposal Works The four 
ps are to be capable of a variable dischar ) 
to 3350, 4600, 6700 and 6700 





Sewage 





gallons 


per 


1 The contract will also include 
the provision of automatic starting and control gear, 
pework, valves, &c., and electrical wiring 
Copies of the form of Tender 
contract, fication and nay 
nspected at the Office of the Sewage Works Engineer 
and Manager, Esholt Hall, near Shipley, Yorkshire 
may be obtained on payment of a deposit of 
Guineas, which will be returned on receipt of a 
fide Tender and the return of all documents 
in plain led envelopes, bearing no 
{ 


sealed 
name of the sender and 


respectively 





general condit 


speci drawings 










Te 


v 


ication of the endorsed 


Sewage Dept Tender for Pumping Plant,’ must 
be received by the undersigned not later than noon 
on Wednesday, the IIlth February, 1959 

Ww LEATHEM, 


Town Clerk 
Town Hall 


Bradford E9SOI 





MID-NORTHAMPTONSHIRE 
WATER BOARD 


CONTRACT NOS.: 427 AND 428 


The Board invite TENDERS from 
contractors for the following WORKS 
CONTRACT No. 427 

The Construction of a Reinforced Concrete Water 


experienced 


Tower of 50,000 gallons capacity and 80ft. high above 
ground level, together with Ancillary Works, at 
Roade, Northants 

CONTRACT No. 428 


The laying of approximately 650 lineal yards of 
12in, diameter Spun Iron Water Main, with Flexible 
in the Borough of Kettering 

Tender documents may be obtained 
Xayment of a deposit of £2 2s. Od. in respect of each 
I such deposit being returnable. Completed 
Tenders should be received by me not later than 6th 
February, 1989 


Joints 


from me on 
h 


ract 





LEONARD H. BROWN, 
Engineer and Manager 
Cliftonville 
Northampton F9837 





INDIA STORE DEPARTMENT 


THREE UNIVERSAL, HYDRAULIC 
GRINDING MACHINES 


The Director General, India Store Department 
Government Building, Bromyard Avenue, Acton 


London, W.3, invites TENDERS for the SUPPLY 
of 
THREE UNIVERSAL HYDRAULIC 
GRINDING MACHINES for precision 
work. 10in. dia. Swing over table by 27in 
between centres. 
Tender schedules and specifications may be 


obtained from the above address at a fee of ten 
which is not returnable. Cheques should 
be made payable to High Commissioner for India. 
The application for Tender forming should state 
reference 1530/58 CDN 
Tenders, complete with specifications 
submitted by 16th February, 1959, 


shillings 


are to be 
E9SOR 











EDUCATIONAL 











A.M.I.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
95 per cent. successes. 148-page prospectus free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8 Ell4 e 











1959 
EDUCATIONAL 


COLLEGE OF AERONAUTICS 


Jan. 2, 


TWO YEAR DIPLOMA COURSE, 1959-196! 


Applications are invited from suitably qualified 


men and women who wish to enrol for the TWO 
YEAR DIPLOMA COURSE which begins in 
October, 1959 


This post-graduate course in Aeronautical Science 
and Engineering is intended primarily for University 
Graduates in Engineering, Science or Mathematics 
for Technical College Students who possess a good 
Higher National Certificate or Diploma and have 
appropriate industrial experience, and others with 
equivalent qualifications The curriculum 
the subjects of Aerodynamics, Aircraft Design, Air- 
craft Economics and Production, Aircraft Electrical 
Engineering, Aircraft Materials, Aircraft Propulsior 
Flight, and Mathematics 

All applications will be considered by the Board 
of Entry, which may call candidates to attend at 
the College for written Entrance Examinations in 
Engineering, Physics, Mechanics, and Mathematics, 
to be held on Monday, 23rd March, 1959. Exemp 
tion from these examinations will normally be given 
only to candidates or reading for, an 
Honours Degree in Science or Engineering The 
Board may also require attendance for personal 
interview at a later date 

Further information about the course and forms of 
application, which MUST be completed and returned 
not later than Saturday, 28th February, 1959, may 
be obtained from The Warden, The College of Aero- 
nautics, Cranfield, Bletchley, Bucks E9301 £ 


includes 


possessing 





AUTOMATION.—AUTHORITATIVE 
COURSES are now available in Digital and Analogue 
Computer Technology, Applied Electronics, Data 
Processing and Instrumentation up to professional 
level by home study. Individual enrolment or indus 
trial group scheme enrolments accepted. Syllabuses 
and prospectus sent on request Write (Dept. S.E.8) 
E.M.I. Institute School of Electronics, College House, 
Kensington, London, W.8 E1458 §& 








THE 
SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


APPLICATIONS INVITED from 
HEATING 


to fill a vacancy 
Architects 


qualified 
AND VENTILATION ENGINEERS, 
in a Yorkshire firm of Chartered 
The engineer appointed will be required 


to undertake the design and preparation of schemes 


for modern office 


school and industrial buildings 


This is a senior position, and a high salary will be 
fered to the selected candidate, who must be widely 


experienced. Please reply 
th full details of experience 
The Engineer.” 


tions, 


E9514, 


WORKS MANAGER 


(not mass pro- 


ASSISTANT 
for heavy engineering company 
duction) 

A medium-sized works in the Leeds area has a 
vacancy in the immediate future for an Assistant 
Works Manager with proved ability, to control 
men and fully experienced in works production 
methods. Possibility of eventual promotion to 
Works Manager, dependent on ability, per- 
sonality and other factors. State salary required 





stating age and qualifica 
BOX No 
ay 


and give complete details of past experience 
age, & Write in confidence to the Managing 
Director, BOX No. E95!6, ** The Engineer.” 
A 
CONSULTING ENGINEERS require young 
ELECTRICAL ENGINEER for NUCLEAR 
POWER Department in London Office Good 
Degree and practical experience in light current or 
instrument engineering desirable._-Write, Kennedy 


and Donkin (HJP 26), 12, Caxton Street, $.W.1 
E9S17 


CRANE DESIGNER DRAUGHTSMAN, 
ferably with shop and estimating experience 
IRVINGS, WOODCHESTER, STROUD 
(Amberley 3163/4) 


GLO 
E2235 


A 


pre- 


aN 








| BOOKS and PUBLICATIONS 











Edited under 





"A complete librari 
in two volumes... 


KEMPE’S 


Engineers Year-Book 


the direction of the 





JUST PUBLISHED — 





The Engineer 


Editor of 


1959 (64th Edition) 


8 2/6 (plus postage 2’6) 


No other single 


so concisely. 


| 
| 
% 3,000 pages covering modern theory and practice 
in all branches of engineering. 
publication devoted to engineering covers a com- 
parable range of subject: 
ORDER YOUR COPY NOW 
| 





Tele phone 





Obtainable direct from the publishers or through your local booksellers 


Kempe’s Engineers Year Book 
28 Essex Street, Strand, London, W.C.2 


Central 6565 











ENGINEER 


SITUATIONS VACANT 


CHIEF DRAUGHTSMAN required. Applicants 
must have H.N.C. or equivalent and a sound know- 
ledge of gearing Drive and initiative necessary 
Responsible position carrying adequate remunera- 
tion. Pension scheme, Location: 25 miles N.W 
of London. 2-bedroomed flat available if required 
for temporary or permanent use. State full details 


f experience in strict confidence.—Write BOX 
AC45981, Samson Clarks, 57-61, Mortimer Street 
London, W E9484 a 


required for 


compan) 


DESIGNER - DRAUGHTSMAN 
Sheffield office of structural engineering 
Five-day week, good working conditions, superannua- 
giving full details 








tion scheme in operation. Reply 

of age, experien and salary required BOX No 
* The Engineer A 

DRAUGHTSMAN, experienced, required for 

Light Mechanisms and General Engineering work 

of Original Design and Development Apply in 


writing, Personnel Manager, Beck and Co. (Meters) 
Limited, Lilian Road, Streatham Vale, S.W.16 
E22? 


7A 


DRAUGHTSMAN required for interesting work 





on plant design, layout and services in expanding 
medium-sized chemical works. Pleasant office 
staff bonus, contributory superannuation scheme and 
rehousir assistance.—-Write (in confidence) to 
Engineering Dept., Manager, JOHN & E. STURGE 
LTD., Denison Road, Seiby, Yorkshire £9503 a 
DRAUGHTSMAN.- SECTION LEADER re- 
| +} 


conversant with air conditioning, dust 
hot water and steam piping 





ed, fh 
and fume extract plants 
Higher National Certificate or equivalent preferred 
Company, North-West Middlesex 











Progressive 


Write full details BOX E547, LPE, Romano House, 
399-401, Strand, W.C.2 E9475 a 
DRAUGHTSMEN—SENIOR—with — specialised 
knowledge of layout and detail of air conditioning 


Technical education to Higher 
or equal, capable of becoming 


and allied plants 
National Certificate 


section leader.—Write full details, “J AIR 
CONTROL INSTALLATIONS, LTD., Ruislip 
Middlesex E9474 a 


ELECTRIC ARC MELTING SHOP SHIFT 
MANAGER for large steelworks in the Midlands 


Applicants, aged 30-40, should have a metallurgical 
training with practical experience in an electric 
melting shop. Salary according to qualifications and 
experience Pension and free life assurance scheme 


experience and 
he Engineer.” a 


Full details of age, 
qualifications.-BOX No. E9497, * 


ENGINEER, with good qualifications, required by 
London firm to develop and sell new power trans 
mission device Must have thorough knowledge 
power transmission. Write, stating age, full quali- 
fications, salary required and full details.—BOX No 
E2230, ** The Engineer.” 


n operation 


ENGINEER.— Capable man required with suitable 
qualifications which must include theoretical back 
ground, both technical and mechanical, supporte4 


by some practical experience Some knowledge of 


Write, giving full details 





administration essential 
to the Secretary, The Phoenix Steel Tube Co. Limited 
Phoenix Street, West Bromwich, Staffs E2236 A 


ENGINEER SURVEYORS required for inspection 


of Cranes and other Lifting Plant Must have 
drawing-office experience of design of Cranes, also 
National Certificate for Mechanical Engineering 
South London or Monmouth and S. Wales. Salary 
£735 to £1060 (B.S.A. Scale) Non-contributory 
pension Apply Eng. Dept., GENERAL ACCI 
DENT CORP. LTD., 99, Aldwych, W.C.2. E9536 a 
Goss PRINTING PRESS COMPANY 
LIMITED have an immediate vacancy for a 


SENIOR DRAUGHTSMAN with experience in the 
design of machine tools. This is a permanent posi 
tion with a generous superannuation scheme and a 
paid annually Salary paid will be in 
accordance with ability and experience.—Please 
full details of age, experience and qualifications 
Greenbank Street, Preston 
E9S31 A 


bonus is 


supply 


to Personnel Manager 


GEO. ADLAM & SONS LTD., 


Fishponds 


Bristol, require the services of a PLANNER AND 
RATEFIXER with good technical ability and 
experience for fabricated work of all types A 


knowledge of general and mechanical engineering is 
also desirable. This is a Senior position with the 
company and carries a salary commensurate with 
experience,-_Written application to the Managing 
Director 95 A 


HEAD WRIGHTSON IRON AND STEEL 
WORKS ENGINEERING, LTD., 


ELECTRICAL ENGINEER 


Required for Resident Engineer’s Staff on 


large development contracts in the Iron and 


Steel Industry Applicants should preferably be 


Chartered Electrical Engineers, with suitable 


experience of installation work.—Applications 


should state age, experience, qualifications and 


salary required t Personne! Manager, 
Ref. 1S/21, Teesdale Iron Works, Thornaby-on- 
Tees E9479 a 


IMPERIAL CHEMICAL INDUSTRIES, LTD., 
PLASTICS DIVISION, has immediate vacancies 
for DRAUGHTSMEN. Experience in process plant 
is required in some of the work, but Mechanical 
Draughtsmen are also needed since the development 
programme includes work in novel processes 
essentially mechanical in nature. There are vacancies 
also for men with plant instrumentation knowledge 
Good starting salaries will be paid and pension and 
profit-sharing schemes are in operation. For married 
men mortgage facilities are available, and some help 
is given towards costs of removal.-—Apply to the 
Staff Manager Imperial Chemical Industries 
Limited, Plastics Division, Black Fan Road, Welwyn 
Garden City, Hertfordshire F9S22 «4 


115 


SITUATIONS VACANI 


HEAVY ROLLING MILLS SHIFT MANAGER, 
aged 28-35, required by large steelworks in the 
Midlands. Applicants should have an engineering 
background, preferably with H.N.€ or O.N.C., 
and previous experience of rolling mill supervision 
is essential. Staff position, pension and free life 
assurance scheme. Full details of age, experience 
and qualifications —BOX No. E9498, “ The Engi 
neer.”* A 


JOHNSON, MATTHEY & CO., LIMITED 


DESIGN DRAUGHSTMAN 25/35 
with good engineering experience, 1s 
for a Chief Mechanical Engineer's office in 
Central London A sound, practical training 
and knowledge of engineering services ts 
essential 
work entails handling projects from the 
drawing-board through to construction and run 
ning-in for production 

Conditions of service include free lunches and 
an annual bonus, also a contributory pension 
scheme. Salary according to age, qualifications 
and experience 

Write, giving full details of age, qualifications 
experience, etc., to the Secretary 
Matthey and Co., Limited, 78, Hatton Garden 
London, E.C.1 F9S3S a 


Aged 


required 


ohnson 





MECHANICAL ENGINEER required for 
N.C.B.'s Coa Research Establishment Stoke 
Orchard, Nr. Cheltenham, Glos., to lead a researci 
group responsible for design, development and 
installation of mechanical and hydraulic machinery 
for use in the Coal Industry A good Honours 
Degree (or equivalent) in Mechanical Engineering 
is required, together with a wide general experience 


of mechanical engineering Appointment super 
annuable, salary according to qualifications and 
experience within scale £1375-£2150.—Write, with 


full particulars of age, education, qualifications and 
experience, to the Personnel Officer (X.1342D). at 
the above address, before 12th January, 1959. E9495 a 





PILKINGTON BROTHERS, LIMITED, 


have vacancies for 


MECHANICAL ENGINEERING 
AND BUILDING DRAUGHTSMEN 
Minimum qualification required is °n Ordinar 
National Certificate but candidates 
Higher National will be preferred 

Applications, giving brief details of educatior 
and experience should be sent in the first instance 
to the 

GROUP STAFF DEPARTMENT 

PILKINGTON BROTHERS, LIMITED 


ST. HELENS, LANCASHIRE 


with 
ha 


F9O4RK A 


QUALITY CONTROLLER.—Engineer, aged 
30-35, required as a Quality Controller, to be 
responsible for efficient co-ordination of Inspection 
and Laboratory Departments in a firm manufacturing 
medium/heavy machinery. Applicants should state 
details of education, training, salary required, and 
preterence will be given to those with practical experi- 
ence of quality control.—Applications to Personnel 
Manager, RUSTON-BUCYRUS, LTD., Excavator 


Works, Lincoln. F9446 a 
SALES REPRESENTATIVE (TECHNICAL) 
required for LONDON area. Maximum age 45 = for 


well-known automobile and industria: gear manufac 
turers. Car provided. Must have garage available 
phone installed, and reside North London 


and irea 


within 15 miles of City Centre. Similar experience 
essential. Applicants should state fullest particulars 
including salary required BOX No. £2231 The 
Engineer A 


SENIOR ELECTRICAL DESIGN ENGINEER 
required for firm manufacturing a large range of 
Industrial Trucks Applicants must be 
taking charge of electrical design and development 
sections and will be responsible to the Chief Designer 
for design and test of all electrical apparatus required 
for traction and equipment drives. Only applicants 
with experience of similar work will be considered 
A knowledge of electronics is desirable. — BOX No 
£9527, * The Engineer A 


capable of 


SENIOR PROCESS ENGINEER 


required by leading Group of Companies in the 


OIL REFINERY AND CHEMICAL ENGIN 
EFERING FIELD Applicants should have at 
least a good Honours Degree in Chemical 


Engineering together with several years’ Indus- 
trial experience in the design of Oil Refinery and 
Chemical Plants 


The position offers excellent prospects for a 
high calibre man and a commencing salary in 
the region of £3000 p.a. is envisaged 


Applications will be treated in the strictest 
confidence and should be addressed to 
Managing Director, BOX No. E9479 
Engineer.” 


TECHNICAL ASSISTANT, with Science Degree 
or G.C.E. Advanced Level Science and preferably 
with some previous experience of patent work, 
required by Birmingham office of FORRESTER 
KETLEY AND CO., Chartered Patent Agents, 75, 
New Street, Birmingham, 2. Apply in writing with 
particulars of age and previous experience E9471 a 


TECHNICAL SALES ENGINEER required for 
the petro-chemical industry, having knowledge of 
thermodynamics and experience in pressure vessels 





Territory Western Europe, based in England. State 
qualifications and salary required.—-BOX No. £2232 
** The Engineer.” A 





Classified Advis. continued on page 116 
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SITt ATIONS VACANT 


SENIOR STRUCTURAL DESIGNER 
AND A SENIOR DRAUGHTSMAN 




















required t BRITISH — LATED CAI 
LENDER'S CONSTRUCTION poste tee 
LIMITED, for the de ‘ 
k for Rad Mas 
Bridge and 
The ¢ " 
4 j c x 
H slare rhe 
sre 43 v ve 
( cen, & ADT } c in writing t 
Personnel Officer (Staff), 21, Bloomsbury 
street. I WC. MU Seu 1600.) 
E9491 A 
WANTED, BY MEDIUM-SIZED INDIi- 
VIDUAL FIRM of manufacturing mechanical 
engineers in Yorkshire, a man of good all-round 
standing in mechanical engineering to assist the 
directors (2) in the daily work, both technical and 
ymercial, design, materials, estimating, testing, 
overseeing of Grewing-otics organisation of expand- 
ing machine ah p, would be included A live man 
is needed and one who would see the firm’s 
point of view Experience in mechanical power 
transmission useful, but not essential Age, say, 
35 45. Write, with fu Hl details training and experi- 
ence, to BOX No. E9322, “ The Engineer A 
YOUNG ENGINEER required as Boiler Sale 
Representative for London « e. Training will be 
given in the Lincoln Works before taking up the 
London post Age about 30. Experience on boilers 
x combustion equipment essential ; adaptable 
c astic, Salary will reflect experience and know- 
ledge. and there is a generous pension scheme.— 
Apply, Manager dustrial Relations Department, 
Ruston and Hornsby, Ltd., Waterside South, Lincoin. 
E9522 a 




















THE 
SITUATIONS VACANT 


ENGINEER 


SITUATIONS VACANT 


Jan. 2, 1959 


SITUATIONS VACANT 





SENIOR 
DESIGNER 


We are seeking a Senior Designer with wide 


experience in the hydraulics field, to join a 


small team in our experimental! drawing- 
Ke 
We are situated in a modern factory on the 
dge of the Cotswolds 
The type of work ws the’ design of hydraulic 
equipme for industrial and automobile 
applications 
Af figure salary will be paid to suitable 
applicar who should preferably have 
H.N.C. and works training 
Ou wn staff have been notified of this 
sCanc 
Applications, in confidence, to “ Personnel 
Manager BOX No. E9528, “ The Engi- 
neer 
A 


Management Consultants 


PRODUCTION CONTROLLER 


for a long-established company in North 
London manufacturing branded goods for 


have been asked to select a 


industrial and domestic markets and employ 
ing approximately S00 people. He will be 
responsible to the Managing Director for 
production planning, the control of stock 
and liaison between Production and Sales 
Departments 

A starting salary of up to £2,000 is offered 


and there are excellent prospects of 
There is a pension scheme 
The man appointed will probably be in his 
early 30's, of good education, and have 
proved management ability, preferably in 
the light engineering field. A knowledge of 
modern production contro! methods is highly 
desirable, and an appreciation of work study 


ivance 
ment 


techniques would be an added recom- 
mendation 

No information is passed to clients without 
the prior permission of candidates 
Applications, quoting reference number 


3228/TE, should be addressed to 
PERSONNEL ADMINISTRATION LTD., 
APPOINTMENTS DIVISION, 
2 ALBERT GATE, LONDON, S.W.!. 
F9S2€ 


\ 


DRAUGHTSMEN 

Due 
MINING DIVISION 

SIMON-CARVES LIMITED 


have vacancies for 


MECHANICAL 
DRAUGHTSMEN 


on skip 


to expansion in their 


and cage wir 


for design work 











equipment and general cclliery rlac 
plant. Applicants must have D.O. exper:- 
ence in heavy mechanical engineering, 
preferably in connection with col lieries, 
but men with experience in other fields, 
e.g. locomotives, armaments, heavy mechan- 
ical handling plant, will be considered as 
well These positions are permanent and 
pensionable. Starting salaries within the 
range £/50 to £1000 p.a. depending on 
previous training and experience 8-day 
week. 3 weeks’ annual holiday._-Send 
brief relevant details to Staff and Training 
Division SIMON-CARVES, LTD., Cheadle 
Heath, Stockport, Cheshire, quoting ref 
76 
E9SI1 A 














CHIEF DRAUGHTSMAN 


lications are invited for a responsible 
take charge of the Drawing Office of 


Department of 


Apr 





the Central Engineering 














ramisation after 


yy 
ind generil administration in a growing or 
An attractive salary will be paid The p 
removal is available 
Ph ise write giving art 4iars of 


THE BRITISH OXYGEN COMPANY 
LIMITED 


GENERAL WORKS MANAGER 


Applications are invited from well-qualitied Mechanical Engineers with some Electrical know 
edge, whose experience includes executive positions in medium to large engineering undertakings 
First-class organising ability essential 

The position should satisfy a man, aged f 35-458, who can take charge of design, production 


a brief induction period 


yn is pensionable and assistance wit’ Using and 


Staff Officer, 
THE BRITISH OXYGEN COMPANY LIMITED, 
Bridgewater House, 
Cleveland Row, St. 


James’s, London, S.W.1 

















PEITS SP OERETSY coats ed, with experience Brotherton and Company, Ltd., Leeds 
. P paper A niversity Graduate 
ed: knowle rh { tu (inclu motor) Manufacturers of heavy chemicals. Appli- 
‘ ge Salary ac ling t ce and ints must have had a sound mechanical 
f 5 Nri 18) N The ' 
; Write.—BOX “i engineering training, hold the Higher 
ginec = 
, National! Certificate, and have had adequate 
YOUNG MEN, aged 22 to 26, are required to trair . : 50 
orkshops training ze 28-40 
SHIFT MANAGERS for an electri furnace oimeieie. Rining Preferred age 28-4 
. g shor e Midlands Applicants should Experience of the design and layout of heavy 
ave a gical train with H.N.¢ rr equ he plant and also building work is 
with s ¢ practical experience in a : ; ‘ 
; a 7 ng to qualifica desirable. The position is a permanent one 
{ r sition, pen n and 1 the sala will be commensurate with 
ee irance l details. of age experience and ability 
1a and « BOX No. E9499 
The Engineer A Applications should be made in writing 
YOUNG PROJECT ENGINEER required for ing full details of age and experience to the 
D r sc Design Office of a group of eal psi 2 
. . ‘ lipment manufacturers. The Personnel Manager 
; wee 6 modern theoretical Brotherton and Company, Ltd 
k r f st iral steelwork design, and Brotherton House 
pre e practical ma wae 2 ee eens Westgate, Leeds, ! 
¢ gee The post ered 1S per yn 
ea M t A BOX No. E9533 F9OSI3 A 
I Fig ns nN 
VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
BARROW-IN-FURNESS 
— men for the f ing vacancies 
e re work on ies 1e ypulsion Machinery and its installation. Experience in at least 
{ f wing is desirable—Internal Combusti Engines, Boilers, Turbines, Gearing. 
nN Pipework Technical qualitications—Ordinary National Certificate or equivalent 
Ant ; 8 1 have served ecognised Engineering Apprenticeship 
re n Hydraulic Mechanisms for particular application in nuclear v ork 
‘ of any of the following——Boilers, Turbines, Auxiliaries and 
M l I nce on steam machinery gp advanced design would be an advantage 
and af td s 1s University Degree or equiva qualifications 
The at , ‘ for work ip connection with m inery for Tankers, large Passenger 
I s. N ( Nuc Powered Vessels. Salary appropriate to experience and responsi 
s off { s a contributory Pension and Life Assurance Scheme 
rh 1 i the t adjacent t he Lake District The Company has a 
, nd Grounds, with compreher recreational facilities both social and 
riu ‘r 4 r f (he tow ind rrounding 4 sent on request 
All applications eels: be addressed to the “TECHNICAL MANAGER, VICKERS- 


ARMSTRONGS (ENGINEERS) LTD., NAVAL CONSTRUCTION WORKS, BARROW. 
IN-FURNESS, LANCS.” 


E9S21 a 








VICKERS - ARMSTRONGS 


fas men 


PLANNING AND PROGRES 


fazel Road, Itchen, Southampton 





for the 


rie r teresting work on marine f 
are df Suilably qualified engineers 
s edure nd ntracts work 
. pportunity to enter a new field presen 


(ENGINEERS) LIMITED 


following vacancie 


SENIOR LAYOUT DRAUGHTSMAN 


Applications 


responsible posts 


nuciear machinery 


propulsion 
\ ; 


who have held involving 





S$ essential, 





Marine experience This post 


nting a constant challenge to ingenuity and 


S ENGINEERS 


ex cal staff in connection with marine propulsion machinery contracts A 

know ledge f sard planning and contro! of a Progress De partment ts essential 
nts will be emry ed in a modern and well-equipped drawing-office pleasanti; 
the h ¢ full particular ize, que ms and experience should 


ting to THE MAN AG ER, VIC KERS ARMSTRONGS (ENGINEERS), LTD 


E9459 « 











WORKS 


required, 
A.M.1.Mech.EF 


The Company 
drawing plant, 


operates steel 


The Engineer will be 
installation, servicing, 
buildings 
work, 


repair and 


team and a good salary ts offered 


in the strictest confidence 


W. WESSON AND CO., LTD 





aged between 28 and 40 


re-rolling 
together with heat treatment furnaces 


This is a progressive post requiring an executive a 


two references as to ability and character 


MOXLEY, 


ENGINEER 


years, with an Engineering Degree o1 


mills, cold rolling mills. bright 


directly responsible to the Works Director for the 


maintenance of plant, equipment and 


He should possess adequate practical experience of this type of 
including steam and electrics 


ble to work in an organised 


Applications (addressed to the Managing Director) should give a full account 
of education, qualifications, experience and other activities and interests with 


All applications will be dealt with 


WEDNESBURY, S. STAFFS 


£9494 «a 










sion requir 


The Diesel Engine Divi 





A DEVELOPMENT 
served a recognised app 


25 and 35 vears of 


ENGINEES 


ceship on 





AN ELECTRONICS ENGINEER for 
should be of degree standard and capable 
gations 

combustic 





yn engines 





Applicants should 


TEST ENGINEERS 


Engine experience, preferably of medium h 


Write, 


juoting reference E 1104G 


App icants 
internal 


sige ee preferably have had some experience on development work 
work in 
applying electronics tk 


They should be between 25 and 30 and 


DETAIL DRAUGHTSMEN with recognised train 
Applicants should be over 25 years of age and shoulc 
must have served a recognised apprenticeship and ha 


gh speed 


giving full details to Department ¢ 





ENGLISH ELECTRIC 
RUGBY 


e staff for the foll 





ywing vacancies 








and have 
betweer 


should be of degree standard 


should be 





combustion engines. They 





t Department 


lanical ar 








the Developr 
rect 








preferably have had some experience of ij 











ing and experience in oll engine manulacture 
i hold at least an Ordinary Nationa! Certificate 






d a Higher National! Certificate or the equivalent 


have had at least two years’ previous Diese 
eng nes 











House, Strand, London, W_C.2 





P.S., Marcon 
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SITUATIONS VACANT 


THE 


SITUATIONS VACANT 


ENGINEER 


BUSINESS OPPORTUNITIES 








THE PILKINGTON GROUP 


Glass Manufacturers 
PHYSICISTS and ENGINEERS 


A new £3,000,000 grinding and polishing 
plant is being erected at the 


DONCASTER 


factory to deal with the steadily increasing 
demand for thin polished plate glass for the 
motor industry. The staff of the 


TECHNICAL DEVELOPMENT 
DEPARTMENT 

is accordingly being increased 

If you are in the 22-30 age group and have a 

good Honours Degree in 

PHYSICS or MECHANICAL 

ENGINEERING 

you are invited to apply to 
Personnel Officer, 

(Graduate Recruitment), 


Pilkington Brothers Limited, 
St. Helens, Lancs 





E9509 a 











MECHANISM DESIGNERS 


Two Senior Designers are required 
to join a small Advance Design 
Section situated near Birmingham 


Airport. 


They should have experience which enables 
them to design small mechanisms, requiring 
a good knowledge of kinematics and mathe- 
matics, combined with practical experience 
of similar work. Those possessing an H.N.C 
or equivalent, preferably with a knowledge of 
French and/or German will receive most 
favourable consideration 


The positions are permanent, with an 
attractive salary and pension arrangements, 
coupled with attractive working conditions 


Applications giving full details of training 
and experience should be addressed to 


D. N. Walker, 
Group Chief Engineer, 
WILMOT BREEDEN LIMITED 
Amington Road, Birmingham, 25 


E9SOS a 








SMITHS MOTOR ACCESSORY DIVISION 
4 h 





PROVING 
ENGINEERS 


A vacancy exists in our Instrument Prov 
ing Department for a SENIOR ENGINEER 
about 35 to 4§ super- 
mass-produced 


aged years for 


visory work on electrical 


instruments, mechanical instruments and 


mechanisms 


Applicants should be suitably qualified 
and should have served an apprenticeship 
or progressed through a factory associated 
with precision engineering techniques 
H.N.C. or equivalent and the ability to 
formulate and 
reports is essential 
appropriate Professional 


able 


prepare concise technical 
Membership of an 


Institution desir 


Vacancies exist for a number of 


INSTRUMENT PROVING ENGINEERS 
aged 25 to 30 years, who are technically 
qualified to undertake this class of work 


also 


Excellent working conditions with good 
salary make employment with this Company 
and attractive proposition 


Write, giving details of technical educa- 


tion, experience and age, in confidence to the 


Staff Manager, 
S. SMITH & SONS 
(ENGLAND) LTD., 


Cricklewood Works, 
London, N.W.2. 
Quoting reference SM 145 


£947 


|e 


> 








THE BANK OF ENGLAND 
PRINTING WORKS 


require a 


DESIGNER-DRAUGHTSMAN 


(A.M.L.Mech.E. or H.N.C.) 


aged under 35, with experience of 
process machinery, to join a tech- 
nical team engaged on the develop- 
ment of special purpose printing 


and packaging machinery Pen- 
sionable appointment. Starting 
salary up to £1250 per annum. 


Write, stating age and qualifications 
with full details of previous career 
to; 
The Staff Manager, 
Bank of England Printing Works, 
Langston Road, 
Loughton, Essex. 


E9504 a 














| SITUATIONS WANTED | 


DESIGNER REQUIRES CHANGE, experience 
medium plant layout, low-pressure vats and cooling 
sheet metal fabrication, heat recovery (jet condensers 
and calorifiers), with associated Controls, mains and 
pumps. Specifications and supervision installation 
H.N.C. Age 46. Seeks post minimum board work 
with broad scope as above. London and Kent 

BOX No. E2239 The Engineer.” R 








| SUB-CONTRACTING =| 
ACCURATE MACHINING 


also on Models and Prototypes, &c 
T 





MILLING URNING 
JIG BORING PLANING 
PRESS TOOLS, JIGS AND FIXTURES 


HORIZONTAL BORING 
GIVE US YOUR DIFFICULT JOBS 
LANDEN (ENGINEERS), LTD. 


la, AUBERT PARK, LONDON, N.5 
CANonbury 1075 ElIS mw 





We can save your porous castings 


CASTINGS. 
ferrous or non-ferrous, by an approved impregnat 
process : sample castings treated A.1.D. approved 

Recupero. Ltd 66, South Harrow Viaduct 
Harrow, Middlesex (Phone, Byron 1178). E109 mw 
HEAT TREATMENT IN ALLITS BRANCHES 
A.LD., A.R.B., and I.E.M.E. approved.—Harmax 
Heat Treatments, Ltd., 72, Brewery Road, London, 
N.7. Phone : NORTH 4451 £9293 Mw 
KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter ARMYTAGI 


BROS. (KNOTTINGLEY), Ltd The Foundry, 
Knottingley. Yorkshire (Telephone Knottingley 
2743/4) Fll6 Mw 


RUBBER DIE PRESS CAPACITY AVAIL- 





ABLE.— First-class Light Alloy Pressings and 

excellent Technical Service to suit your requirements 

BOX No. E9465, * The Engineer MM 
SUB-CONTRACTING 


Capacity Available tor 
DESIGN/DETAILING 
of 
Chemical and oil plants from flow sheet stage. Steel 
and reinforced concrete structures. General plant and 
pipe Supervision of contractors, 
manufacturers and installations 
Procurements on behalf of clients 
Specialists in attendance in the above fields 
CLARENDON INDUSTRIAL SERVICES 
LIMITED, 
Clarendon House 
24, CLARENDON ROAD 
ECCLES, Lancs 
Tele. No.: Eccles 2316/7 


installations 


F2234 mw 








MISCELLANEOUS 











TIME RECORDERS, Sales. Rentals, Service, Tele 
phone Hop 2239 Time Recorder Supply and Mair 
tenance Co., Ltd., 157-159, Borough High Street 
London, S.E.1 E101 





DRAWING & DESIGN 
SERVICE 


SALES BROCHURES AND INSTRUCTION 





MANUALS, &c Complete production servic 

including Design. Copy, Illustration and Printing 
Specialists in Engineering Publicity Kingsgate 
Advertising, 71, Kingsgate Road, London, N.W.6 
Telephone . MAIda Vale 8297 E14! § 
EXPERIENCED TRACER requires work at home 
or part-time. Quick, neat and accurate BOX No 


E2238, “* The Engineer 
| Bt SINESSES and PREMISES | 


OFFICES TO LET 
CITY ROAD, E.C.1. Opposite Old Street Staton 
Six Offices, 1000 sq. ft., third floor. No lift. £400 
p.a., ex Rates £147. No Przmium.—Fineman Lever 
77, Wimpole Street (HUN 0537) E9534 & 











IMPORTANT 
OUTER LONDON 


MANUFACTURING 
ORGANISATION 


with Three Extension Factories 
(OVER 5 ACRES COVERAGE) 
Filled with Plant 


and Machines, possessed of Ample 
wish to manufacture and 


comprehensive 


Finance 
sell an Engineering, Electronic and 


Associated Product for which a 
large assured demand exists 
Principals only, please.--BOX No. 


E9507, ** The Engineer.”’ 

















| FOR HIRE 





LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft. high, for immediate hire.— 
Beliman’s, 21, Hobart House, Crosvenor Place, 
S.W.! (Phone, SLOane 5259) F103 Kk 





| FOR SALE 





Three New BESCO Motorised Geared Angle Bending 
Machines Undercrank Type, arranged motor 
drive for 400 3/50, complete with top and bottom 
90 deg. vee forming tools, capacity mild steel 
Sit. by 14 S.W.G., Length of tools 61fin., stroke 
of top beam 24in., maximum daylight bed to top 
beam 8tin., number of strokes per minute 21! 
weight approximately $2 cw 

BRADLEY & CRAVEN Power Geared Open 
Ended Guillotine Shearing Machine, Undercrank 
Type, capacity 84in. by tin., gap in open ends 
44in., fitted with automatic sheet hold-down and 
adjustable gauges, weight approximately 75 cwt 

QUICKWORK No. 321 Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity mild steel 
14 S.W.G., cuts circles from 6in. to 60in. diameter 
hand feed control lever enables operator to cut 
intricate shapes by hand, weight approximately 


18 cwt 
B.E.N. Model TS9 2-Stage Automatic Air Com- 


pressor Unit comprising 2-stage vee type, air 
cooled compressor, driven by vee ropes from 
2 h.p.. 1440 r.p.m. motor with starter suitable for 


400 440/3/50, displacement 9 cu. ft. per minute, 
working pressure 200 Ib. per sq. inch 

RHODES No. 20 Size Inclinable Power Press, 
fitted with Udal automatic press guards, pressure 
exerted approximately 20 tons, stroke 2in., centre 
to back 8in., size of bed 22in. by 40in., hole in 
bed 104in. by 104in., weight approximately 
20 cw 

WESTON Model 400/100 Double-Sided Friction 
Screw Press of welded steel plate construction 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 


Ilin., diameter of screw with four starts 64in., 
size of bed 21iin. by 18in., weight approximately 
5 tons 

Photographs of the above are available 


Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED, 
Of Every Description Attractive Prices 


F. J. EDWARDS LTD., 


359-361 EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771 
And at 
ANSDOWNE HOUSF, 41, WATER STREET 
BIRMINGHAM, 3 
Central 7606-8 


E207 G 


Telephone 





FOR SALE 


No. completely reconditioned and as new Fowler 


150 h.p. 0-40) Diesel Locomotive for 4ft. 84in 
gauee 
2? No. identical Fowler 150 h.p. 0-4-0 Diesel Loco- 


motives for 4ft. 84in. gauge 
1 No. Ruston and Hornsby Model 48DS 0-4-0 Diesel 
Shunting Locomotive for 4ft. 84in. gauge, 48 b.h.p. 
No Barclay 84/100 h.p., 0-4-0 Diesel Shunting 
Locomotive for 4ft. 84in. gauge 
ABFISON AND CO. (ENGINEERS), LTD., 
COVENTRY ROAD, SHELDON 
BIRMINGHAM, 26 
Tel. : SHEIdon 2424 


£9404 G 





HYDRAULIC PRESSES 
HYDRAULIC PUMPS 


Hydraulic Accumulators, Valves, Fittings, New 
and Second-hand. Complete installations 
All kinds of Hydraulic Equipment in stock 


THOMPSON AND SON (MILLWALL), LTD., 
Cuba Street, Millwall, London, E.14 
East 1844/5 
Ellia 








FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.-—Cochrane Vertical (New) 
8ft. 6in., 8ft., 7M. 6in., 7ft. and 6ft. in dia. 100 
150 Ib. w.p reconditioned &ft. 6in. down to 3ft 
dia. ; Economic 4ft. to IIft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. v. p 
300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 ¢.f.m., 100 p.s.i., 550 h.p. motors also 
Broomwade 500, 400, 300, 200 and 130 c.f.m. all 
motorised ; and several others of various makes 
and capacities 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p 

MOBILE ROAD CRANES.—10-ton Lorain, lorry 


mounted, 30ft.-70ft. extendible jib 10-ton 33 
R.B. track mounted, 40ft. jib ; &4-ton Ransomes 
Petrol/Electric, 21ft. jib 6-ton Coles Diesel 


Electric, pneumatics, new 1948 <2) 6-ton Cole 
Diesel/Electric, solids 4-ton Coles 
Electric, solids, 1945; 4-ton Jones KL44, diesel 
1950 3-ton Jones “Super 40” diesel, pneu 
matics (3); 2-ton Jones “Super 20” diesel 
pneumatics 
DERRICK 
steam, 120ft 


CRANES.—10-ton Anderson Grice 
jib; 7-ton Rushworth, hand, Wt 


jib; S-ton Wilson Electric, 70ft. jib 14-ton 
Anderson Grice, hand, 40%. jib 

RAIL CRANES.—18-ton Brownhoist steam. ‘SOft. 
jib ; 10-ton Coles steam, 40ft. jib ; 8-ton Wilson 
steam, 35ft. jib; S-ton Smith, SOft. jib (2) 
S-ton Cowans Sheldon, SOft. jib 

LOCOS.—Fowler diesel, 180 h.p. (2); Ruston 
diesel, 80/88 h.p., new 1942 Bagnall t4in. b 
22in., two oil fired, one coal: Peckett steam 


Jin. by I2in., 1941; also 3 miles track, 24in 
gauge Bogies, Turnouts, &c 

STEEL PIPING.—50,000ft., 2in. Galvanised, new 
60,000ft., 3in. black, new ; SOOOft. Bin. seamless ; 
1CO0ft.. 12in. seamless ; SOOft., 14in. seamless 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft 
24in. riveted 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., Hin. riveted 

CAST IRON PIPES.—Large stocks aii sizes up to 
24in. flanged and ¢.s. Immediate delivery 

VALVES. —Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request 

STORAGE TANKS.—300 cylindrical and rectangu 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50.000 gallons 

MACHINE TOOLS.—Scriven Plate Bending Rolls 
14ft. by din Robertson Straightening Rolls 
8ft. 6in. by gin. ; Berry Bending Rolls, 7ft. by din 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert IND Miller 
6lin. by 1Sin. table ; Pels Punch and Shears, din 


capacity ; 2 Pneumatic 


nine new 2 cwt, and | cwt 


Hammers; Bliss 14T Tapering Press Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore 

Bigwood geared Bending and Straightening 
Machine up to 12in. by 6in. R.S. Joists ; 150-tor 
Rhodes Double Crank Power Press ; two 40kVA 


Spot Welding Machines ; Wire Drawing Machine 
3 die, up to 2in. copper ; SOkW Electric Furnace 
1000 deg. Cent., chamber 54in. by 30in. by 21in 
SLING ENGINEERING WORKS 
COLEFORD, GLOS 
Phone 1 2271/2 


Coleford 22 E106 G 





RAILS FOR SALE 
100 TONS NEW SLIGHTLY DEFECTIVE BH 
RAILS, 95 Ib. yard. Chiefly 60ft 
100 TONS SLIGHTLY DEFECTIVE FB 
109 Ib. yard. Chiefly 60ft. lengths 
100 TONS NEW SLIGHTLY DEFECTIVE FB 
RAILS, 91 Ib. yard. Chiefly 42ft 


RAILS 


400 TONS GOOD SECOND-HAND B.H. RAILS 
80/85 Ib. yards B.S. Section. Chiefly 60ft 

100 TONS SFCOND-HAND  BULI HEAD 
RAILS, 90/95 Ib. yards. Chiefly 44ft. 6in. lengths 


50 TONS NEW SLIGHTLY DEFECTIVE F.B 
RAILS, 93 34 ib. yard. Chiefly 41ft 
200 TONS NEW PERFECT F.B. RAILS, 75 Ib 


yard, R.B.S. Chiefly 45ft. lengths 
1800 TONS UNUSED BUT STOCK RUSTY 
F.B. RAILS, 75 Ib. yard R.B.S. Chiefly 36ft 


SO TONS NEW SLIGHTLY DEFECTIVE F.B 


RAILS, 80 Ib. yard, Revised B.S. Section. Lengths 
chiefly 40ft 

200 TONS SECOND-HAND F.B. RAILS, about 
60 Ib. yard, 24ft., 27ft. and 30ft. chiefly 

10 TONS SECOND-HAND COACH SCREWS 


Standard Railway Pattert 

FLAT, Sin. by 4in 

to 26ft. chiefly 
LARGE STOCKS OF 
OTHER RAILWAY 


6iin. by Liin 
50 TONS MILD STEEL 
but Stock Rusty, ISft 
WARD'S ALSO HAVE 
ALI CLASSES OF 
MATERIALS 


THO®* W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone 26311 Grams Forward 
E218 G 


New 


BROWN & SHARPE NO. 2 STANDARD 
VERTICAL MILLING MACHINE 


Table $44in. by 14in 
30-1200 r.p.m 
F. J. EDWARDS LTD., 


EUSTON ROAD, LONDON, NW! 
EUSton 4681 and 3771 


Power and rapid traverses 


speeds 


159. 161 


Classified Advts. continued on page 118 
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FOR SALE 
COMPRESSOR SETS 
2500 » BELLISS & MORCOM 100 p.s 


sO hr Cr pton Part s motor, 3 3k 

40) 440350 

i*S0 cfm BELLIS 5S & MORCOM 100 ps 
Rhee r 400/250 


410 ct'm., 120 BROWFTT LINDLEY 
g mot nate 3 
64K +» BROOM &W ADI 100 , Brook 
' ps gr 4K) 3 SO 
Tw Woof BROO M & WADE 100 5 
8B k 7 amy 3 § 
AIR RECEIVERS 
¢ Morir al Riveted 
6h. dine 6ft. V 1! Riveted, 100 It 
4ft 4 if f H il R 
4101 
WATER COOLERS 
tive Tol HEENAN & FROUDE Co 
SONS AND CO LTD 
WOOD ANE yo ten W112 
as ae ny: and 
STANNINGLFY, Nr LEEDS 
Tel. P 2241 F20 
FOR SALE 


4000-ton HYDRAULIC PLATE FORMING AND 


BENDING PRESS b Schloemann table 18ft 
Yin. wide by 10ft., admitting I&8ft. ir ustat 
daylight 2ft. Bin. to 10ft. w 


2000-ton HYDRAL Lic FREE FORGING PRESS, 
wee GR. Tin. by af rir reas an See r 
struct can be offered with high-speed 
and control gear 
1000-to o DOWN png 
by Loewy, rar 2 dia. b Win. 
4in. by 48 
S$00-ton HORIZONTAL 
SION PRESS with se j 
MANY OTHER LARG f HY DRAULK 
FOR ALL DUTIES AVAILABLE 
STOCK 
REED BROTHERS (§ NGINEERING), LTD 
Re Work 


plant 


jump 


HYDRAULIC PRESS 
stroke, table 
SEC TIONAL EXTRU- 
! mp unit 
“PRESSE S 
FROM 


Woolwich Industrial Estate, London, S.E.18 
E937 
WICKMAN bar feed, five ¢ Automatic 
a T he t 
1 < excelle 1. B « 
S Ltd. 104, Tan R« Hove, S 
Te r H t 








THE 
FOR SALE 












FOR SALE, HEAVY STEEL eee 
TRAVELLING CRANE GANTRY, apable 
0 4 ng wo 130-ton head avellers 
182ft zg ght t crane rails 30ft t 

ng d re 3ft. deep, 16 stancl 
attice tion 1 weight 
Witt without t 130 Electr 
Overhead Travelling anes, 37ft. spa 
REED BROTHERS (ENGINEERING), LTD., 
Replant Works 
W yiwict Ir justria Estate 
Lond S E.18 
Te e: Woolwich 7611/6 
£9530 


LOCO STEAM CRANES 


10-ton Ta 


First-class Crane 


JOSEPH 


PUGSLEY & 


& Hubbard Shunting Crane 


SMITH, 35ft. jibs 


& Rapier, SOft. jib 

at bargain prices 
SONS I 
Br 


Te B 





METROPOLITAN-VICKERS 500 H.P. SLIP- 


RING ELECTRIC MOTOR, 
50 cycles, complete with cc 
and reduction gearbox, 


400/440/3/ 


8-1 r.p.m 


Motor and gearbox available separately 


JOHN CASHMORE, 


196 r.p.m., 
ntrol panel 
giving a final speed of 


if required 
LAD. 





Newport, Mon 
Tel. : Newport 66941 (6 lines) 
E120 o 
NISSEN BAe Bees ile. Prompt despa 
f 16f 2 te it " R 
H j B Hang sf ¢ 
These | tin i i 1 
; eel sheeting. — Full det 
‘y, J d i Brar 
R f Kent (Te Re ath 30 
FI 
FOR SALE i A})-F R 
Trave g « J. M. Hende S 
1220 « t t 0) feet ‘ 
Tee Ve ‘ er dre 
rat eptt A able after S ’ 
tf I G e, Brick and Concre 
I ( Ler F144 








ENGINEER 


FOR wens E 


presi OVERHEAD CRANES 





69-ton Goliath, by Clyde, 40ft. span, S-tor 
cab control 400 3/50 
40-ton G viath, by Babcock and Wil 40 4 
S-ton auxiliary cab control, 4900/3 50 
30-ton Adamson, 42ft. 31 pan, S-ton a € 
cases 
20-ton Vaughan, 42ft. 3 span, ¢ i 1 
availat 
Sir in, unused 
ia M pa i m 
400 ) 
1used M Cy ‘ 4 1 
gs on re Inspe Ba 





FRED WATKINS (ENGINEERING), 
LTD., COLEFORD, GLOS 
Tel. Coleford 2271/2'3 EI 


THREE 3 30ft long by 





9ft. Gin. diameter rivettes 


Tanks, about 13 


h-enc . Pressure Storage 
galls. capacity, 75 p.s.i 
JOSEPH PUGSLEY ere LTD 
Brist 
Te Br istol $603 £9432 


CLOGGED UP? 
Remember 


WAROS 


might have t#/ 





THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 





Jan. 2, 1959 


|| WELDED STEEL PLATEWORK 


In 4” to 4” thick Mild Steel 












PRESSURE VESSELS 


HOPPERS 
CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R? BARKING, ESSEX 
RIPpleway 3011-2 











TELEPHONE 














SCRIVEN 


MACHINE TOOLS 


CROSTHWAITE FURNACES 


d 
SCRIVEN MACHINE TOOLS LTD. 


York Street lronworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London. S.W.t Tel.: Abbey 2966 


CONTRACTORS TO THE 
ADMIRALTY, WAR OFFICE, 

AIR MINISTRY AND H.M. OFFICE 
OF WORKS. 


LONDON OFFICE : 
Long Lane, Hillingdon, Middlesex 
Telephone: UXBRIDGE 3925 


Telegrams : ‘‘DEVISORS, WISHAW’”’ 









































Whiteg ates 
MOTHERWELL 





Telephone : WISHAW 289 & 290 





Engin 








PLATED TUBE WORK 
Riveted or Welded 


¢ 


eering Works 
SCOTLAND 














Jan. 2, 1959 


AUCTIONEERS & VALUERS 


Thirty-Fifth Sale 


by Order of the Secretary of State tor 
25 MAINTENANCE UNIT 
ROYAL AIR FORCE, 
HARTLEBURY, Worcestershire 
(4 miles from Kidderminster, 
11 miles from Worcester) 


N ock & Joseland 


Air 


NO 


are instructed to SELL BY AUCTION, at the 
nit on 
THURSDAY, 8th JANUARY, 1959 
at ELFVEN A.M. PROMPT 
\ Large Quantit Valuable 


MISCELLANEOUS STORES 


including 
CLOTHING AND EQUIPMENT 
FOOTWEAR AND CORDAGE, 
CAMERAS AND PHOTOGRAPHIC 
EQUIPMENT, 


OFFICE FURNITURE 
RADIO AND ELECTRICAL 
EQUIPMENT 
GENERAL STORES 
Viewing : 


The Lots are on View at Hartlebury on Wednesday, 
7th January, 1959, between the hours of 9 a.m. and 


4 p.m., and on the morning of the Sale Day between 
the hours of 8 a.m. and I! a.m 
Admission only on production of Catalogue 


which will admit two persons on the View Day and 


one person on the Sale Day The Secretary of 
State for Air reserves the right to refuse admission 


Catalogues, price ONE SHILLING EACH (postal 
orders not stamps), can be obtained from the 
Aucuoneers 
NOCK & JOSELAND 
Bank Buildings, Kidderminster 
(Telephone : 2053 and 4211.) 
£9461 3 








| FOR SALE | 





IN STOCK 
LATE TYPE PLANERS, SHAPERS 
AND SLOTTERS 


ATTRACTIVE PRICES 
IMMEDIATE DELIVERY 





ULRO—Urquhart Lindsay & Robertson Orchar 
12ft t Stt. Double Column Planing 

Machine, with 2 tool heads on cross rail and 
2 side heads, built 1946 All electric A.C./D.€ 
Lancashire Dynamo drive, cutting speeds up 
to 120 f.p.m._ In excellent condition 

STIRK PIONEER,” 8ft 3ft. 6in 3ft 
double column Planing Machine. All electric 
split-field drive with two tool heads on cross 
rail, and R.H. sidehead tool lifts; cutting 
speeds up to 240 f.p.m. Modern machine 
unused 

BUTLER 32in. Traversing Shaper, double head 
type, wit yur tables, two-motor drive, max 
length t stroke 32in max. distance between 
centres of heads 7ft. 3in., max. bed length 12ft 
H.P. of motors each, 20 

MUIR 12in. Slotter, table dia. 32in., admits in 
dia. 44in., hop. motor 74 

BUTLER 8in. Slotter, High Production, table dia 
20in., admits in dia. 24in. H.P. motor 4 

ORMEROD 8in. Slotter, table dia. 18in., admits 
in dia. 30in., h.p. motor 4 

All Slotters have automatic and hand, long. cross 


table movements 
Offered as purchased or fully rebuilt 
IT’S CHEAPER TO BUY NOW 


Inspection invited 


and rotary 


SOAG MACHINE TOOLS, LTD., 
JUXON STREET, LAMBETH, LONDON, S.E.11 
Phone : RELiance 7201 
Grams : Sotoolsag, London, S.E.11 

E213 G 
FOR SALE 
Quantity of Guyrex and RMD Shuttering 
1 cu. vd. Rapier 440 diesel-driven Excavator, with 
shovel or dragline equipment, 
cu. yd. Rapier 410 diesel-driven Excavator, with 
4-purpose or dragline equipment 
$ cu. yd. Rapier 423 diesel-driven Excavator, with 


shovel equipment 

S-ton Morris Versatile diesel-elec 
solid rubber tyres. 

S-ton Coles diesel-driven self-propelled Mobile Crane, 
on pneumatics 

§-ton Smith Steam Loco 
35ft. jib. New 1949 

6-ton Rapier Super pet./elec 
rubber tyres 

6-ton Rapier Standard pet. /elec 
solid rubber tyres 

3-tool BroomWade 
pressors 


WILLIAM G. SEARCH, LIMITED, 


WHITEHALL ROAD, LEEDS, 12 
T 639081 (10 lines) 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL 
el.: Simonswood 3361! (5 lines) 


Mobile Crane, on 


Crane, 4ft. 84in. gauge 


Mobile Crane, on solid 
Mobile Crane. on 


diesel-driven Portable Com- 


o 


£9428 G 





FOR SALE.—33kV. Switchboard, comprising 13 
switch units with rupturing capacity of 750MVA. 
at 33kV., available for sale complete, or in sections 
as required.—R. S. Hayes Limited, Bridgend, Glam 
(Tel.: Bridgend 1311/2/3). E9496 G 





| 





| 








THE 
AL CTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING — PLANT 
AND MACHINERY 


546, VICTORIA STREET. 
LONDON, S.W.1 


VICTORIA 2002 


34 


Established Over a Century 


EE R 
MINISTER OF 


WORKS, 


ty order of 


M 
FULLER HORSEY 
Sons & Cassell 
have been instructed to offer for SALE by AUCTION 


the 


essrs. 


in Lots on the premises LOWERHOUSE FAC 
TORY, PADIHAM, NEAR BURNLEY, LANCS, 
on TUESDAY, 27th JANUARY, 1959, and following 


days at Il a.m 
ELECTROLYTIC MAGNESIUM 
PLANT 


including : 6 Sweetland, Size 10 FILTER PRESSES 

29 PAN MILLS; 23 Kek No. 3 FINE GRIND- 
ING MILLS; 10 HAMMER, SWING BEATER, 
RING ROLL, PULVERISING and CRUSHING 
MACHINES; 6 PRECIPITATORS; 2 Newell 
73’ 4° x 5S’ ROTARY KILNS; 2 26’ a 
ROTARY COOLERS 2 Broom & Wade Type 
EH AIR COMPRESSORS ; 2 Hall CO2 COM- 
PRESSORS ; 2 Henry Simon INGOT CASTING 
MACHINES ; 10 2-ton CRUCIBLE FURNACES 


precisely each day, 


6 CRUCIBLE TILTING MACHINES ; 4SWARF 
STIRRING MACHINES 2 Visco Beth DUST 
FILTERS ; 176 ELECTROLYTIC CELL TANKS 


250 tons cast steel ELECTRODES ; Carbon Anodes 
2) Holmes AIR and GAS BLOWERS ; 70 Redler 


CONVEYORS and ELEVATORS ; 50 CENTRI- 
FUGAL and other PUMPS up to 9”. Ball Mills 
Batch Mixers, Electric CHLORINATING FUR- 
NACES : Wash Towers, Salt Dissolvers, Brine 
Heaters, Belt Conveyors, Bucket Elevators, Self 
Landing Friction Hoists, Fans and Blowers, 100 
A.C. Motors up to 190 H.P., 6 B.T.H. 3,500 KW 

350 volt MOTOR GENERATOR SETS ; 4SUPER 


ECONOMIC BOILERS SUPER ECONOMIC 
WASTE HEAT BOILER; 2 Vertical CROSS 
TUBE BOILERS 2 Producer Gas Corporation 
three producer AUTOMATIC GAS PRODUCER 
PLANTS ; 2 Standard Gauge Saddle Tank STEAM 
LOCOMOTIVES ; a !2-ton RAILWAY WAGON 
TIPPLER ; 8 Electric OVERHEAD TRAVELLING 
CRANES § and 10 tons capacity ; 2 I-ton Manual 
Overhead Cranes, 2 OVERHEAD RUNWAY 
SYSTEMS Electric Transformers ; Switch Gear 
Copper Busbars, Priestman 56:70 CUB. FT. GRAB ; 


Trailer Fire Pump, Welding Sets, Dormant, Plat 
form and Crane Weighing Machines, Petrol and 
Electric Trucks, Sectional Cast Iron Tanks, Mixing 


Vessels, Stee! Tanks, Calorifiers, Bolted Steel Bunkers, 


Structural Steel Works. 30 tons Bolts and Nuts. 
large quantity Cast Iron, Steel and Rubber lined 
Piping, Valves and Cocks, Pyrex Glass Tubing 


Laboratory Equipment, Refractory Bricks, Electrical 
Insulating Material, Recorders, Gauges, Canteen 
Equipment; 1,320 Corduroy Cotton and Woollen 
SHIRTS ; 2,047 Pairs Corduroy Cotton Flannei 
TROUSERS ; 718 Women’s Bib and Brace Over- 
alls 582 OVERALI BLOUSES ; 257 Pairs 
Clogs ; Aprons Office Furniture and numerous 
other effects 

Catalogues | /~ each may be obtained, when ready, 
of Messrs. FULLER HORSEY SONS & CASSELL, 
Industria! Auctioneers & Valuers, 10, Lilovd's 
Avenue, London, E.C.3 £9492 3 








FOR SALE 


600 


WATER TUBE BOILERS 

“YARROW” type triple drum boiler, 6000, 
12,500 Ib./hr. 400 p.s.i., date 1939, complete with 
fittings and mountings 12ft. 6in. by I1ft. 6in. by 
10ft. 

TWO BABCOCK & WILCOX W.LP. type water 
tube boilers, heating surface 3580 sq. ft., evap 
12,500 Ib./hr., 170 p.s.i. with chain grate stokers. 

No. 8 FRASER & FRASER water tube boiler, evap 
2500 Ib./hr., 120 p.s.i., suitable for solid or oil 
firing. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE LONDON, W.12. 
Tel. : Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS. 
Tel. : Pudsey 2241. 
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AUCTIONEERS & VALUERS 
ESTABLISHED 1877 
LEOPOLD 
FARMER & SONS 
conduct 

AUCTION SALES 
and 
VALUATIONS 
OF PLANT, MACHINERY ANI 
INDUSTRIAL PROPERTIE 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams 
Sites, London 


Telephone 
Monarch 3422 (8 lines) 


Established 1807 


FULLER, 


SONS & CASSELL 


Specialists 
IN THE 
SALE & VALUATION 
OF 


| 
| 
| 


and 


> | 
S| 


| 
| 
| 
} 


HORSEY | 





| 
| 


WORKS and MANUFACTORIES | 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 486 





| 


i 
1 | 
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AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICK & CO. 


£&. L. JUDSON, F.R.1.C.S., F.A1 

t. BEDDARD, A.1.MECH.E., F.A.L.P.A. 
M. S. CHEAVIN, P.A.1. 

G, ©. GUBBS, P.A.L.P.A 





SURVEYORS, VALUERS 
AUCTIONEERS _ of 
FACTORIES, PLANT and 


MACHINERY 
FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





HENRY BUTCHER 


AND CO. 





Auctioneers, Valuers 
and Surveyors 





Specialising 
in the 
SALE & VALUATION 
of 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 
W.C.2. 


HOLBORN 8411 (8 lines) 











E 


1959 


January 8 Miscellaneous stores, 


including furniture, 


utilities, saloon cars 
blades, tyres, batteries 
canvas covers and rolls 


jerkins, rubber boots, etc 


Machine tools, plant, 
etc 


January 29 


February 2-6 Vehicles, lifting and 
earth-moving equip- 
ment, motor cycles, 


etc 


Miscellaneous stores 
including hand tools, 
etc 


February 3-4 


logues Is. Od., P.O. only) 





By Order of the Minister of Supply 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 


Vain Location 


General 
Depot, 


hand tools, canvas Carlisle. (Sale at County (Dept. L), Botchergate 
covers, etc Hall, Carlisle.) Carlisle (Tel.: 26292.) 

January 14 Machine tools and Technical Stores Depot SHOULER & SON 
miscellaneous stores, Old Dalby, Melton Mow- (Dept. L), 1, Norman 
including large quan- bray, Leics. (Sale at Street, Melton Mowbray, 
tity of saw blades Melton Mowbray.) Leics (Tel.: 3081.) 
etc 

January 20-22 Vehicles and miscel- Central Ordnance Depot MIDLAND MARTS, 
laneous stores, in - Bicester, Oxon. LTD. (Dept. L), Market 
cluding Square, Bicester, Oxon 


White half tracks and armoured personnel carriers, G.S. trucks, tractors, light 
eeps 
Caterpillar, Mack, International and Austin spares, track rollers, earth-moving 
wireless spares 
haversacks 


M.O.S 
Queens 
marnock, Ayrshire. 


M.O.S. Storage 
Ruddington, Notts. 


Central Ordnance Depot, 


Didcot, Berks (Dept. L). 12, Station 
Road, Reading, Berks. 
(Tel.: 54025.) 


Application for catalogues should be made only to the auctioneers shown above (price of cata 


and 


R 


Auctioneers 


HARRISON & HETH 
ERINGTON, LTD. 


Sub 
Near 


Stores 
Longtown, 


(Tel.: 73.) 


230 motor cycles International engines 
furniture, cable, textiles, hand tools 
d4iuminium mess tins, brushes, leather 


Sub 
Drive, 


SHIRLAW, ALLAN & 

CO. (Dept. L), Keith 

Street, Hamilton, Lanark 
(Tel.: Hamilton 63.) 


Depot 
Kil- 


Depot, WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.. $4272.) 


SIMMONS & SONS 


E118 3 
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accuracy and quality 
quickly take shape in... 





Pipe Fabrication to British 
and American standards in: 


*K Mild Steels, Carbon Molybdenum 
and Chromium Molybdenum Steels. 


% Stainless Steels (austenitic 
and heat resisting). 


* Cast Iron 

* Copper and Copper Alloys. 

* Aluminium and Aluminium Alloys. 
*K Plastics. 


Whatever your problem- 
contact Steels for the answer. 


STEELS ENGINEERING stl 
INSTALLATIONS LTD., Sunderland, a 


and their Associates ARCHIBALD LOW & SONS LTD., Glasgow. 
HOME & OVERSEAS SALES OFFICE: 143 Sloane St., S.W.1. Tel: Sloane 6178 





we 
ro) 
~«< 
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FROM 1/3-250 h.p. 


50,000 


IN USE Throughout the World / 


The Hydrovane principle was developed and 





introduced by Bullows in 1948 and 
has since been adopted by all the major 


manufacturers throughout the World! 


a Se 


10 Licencees manufacturing 
Hydrovane Compressors 
throughout the World! 


For further details of the Hydrovane principle 
send for our ** Questions & Answers ’’ Filder 


A. BULLOWS & SONS LTD- LONG ST - WALSALL - STAFFS: TEL. 5401 











122 THE ENGINEER 





ROCOL 





‘ANTI-SCUFFING'’ 










OOU" 

PP OOPS 
*," POOP LSA) 
POOPY 









5 
- 
5 






. . 
A 


SPRAY 






‘oe 


applies the new 
MOLYBDENUM DISULPHIDE 


dry lubricant 


This speedy. convenient method of 


application is invaluable for ‘on the spot’ 


tee tleoayet 





attention, where parts cannot be 


exe 








segregated for special treatment. 
Strongly recommended to Service and 


Maintenance Engineers, Machine and Plant 








“ Operators, this method of application is 
eee ideally suited for assembly and 





nt of dry lubricating films. 





replenishm 


Excellent for use on engines, open bearings 










PARR RRS and chains working in extreme 
AAR EE EIA DE 






temperatures; on slides, runways, moulds, 





dies and all press working tool 


THE AEROSOL PACK 
of 12 oz. capacity is available now 
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Sheer precision 


for Shear Stress 






The Ferranti—Shirley Viscometer is capable of giving 






precise measurement of apparent viscosity over a 






wide range of shear stress and shear rate. 






The accuracy of this instrument is dependent on the 






low friction properties of the E.P. Specification 






Hoffmann Angular Contact Bearings and the rigidity 






which they impart to the cone spindle. 





BALL 
AND 
ROLLER 
BEARINGS 


ts ) THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX 


PILED 
FOUNDATIONS 

















Send us your enquiries. We 
have Engineers in all areas 
who can call and obtain par- 
ticulars to enable us to quote 


DESIGN & CONSTRUCTION BY 


HOLST 


& CO LTD 
Civil Engineering Contractors, Reinforced Concrete 




















Head Office: 44 CLARENDON ROAD, WATFORD, HERTS. 
Telephone: Watford 34481 








BRANCHES: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM .- EDINBURGH - CARDIFF 
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Choose 


from 


LI000000 


Stocks of 
Machinery 


SONS AND COMPANY LIMITED 
BRITAIN’S LARGEST PLANT & MACHINERY MERCHANTS 


MACHINE TOOLS. SHEET METAL MACHINERY, BOILERS. POWER PLANT, 
ELECTRICAL EQUIPMENT, HYDRAULIC PLANT, RUBBER AND) PLASTICS 
MACHINERY, PROCESS PLANT, CONTRACTORS’ PLANT. MOBILE CRANES, 
THE LIFTING AND MECHANICAL HANDLING EQUIPMENT, CONTRACTORS® TOOLS 


AOU WOOD LANE, LONDON, W.12 SUNBEAM RD., LONDON, N.W.10 STANNINGLEY, NEAR LEEDS 


Elgar 7222.7 / Pu 224 Gs ( rod 
GROUP 


CF COMPANIES 
OO 
And at: Birmingham ~* Manchester * Glasgow * Swansea * Newcastle * Belfast + Sheffield * Southampton - Bath 


Shepher Bush 2070 Grams: Onu 








